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J.   PARKII\I30I\I  &   SON, 

SHIPLEY,    YORKS.,    England. 


Locomotives 


For 
MAIN    LINE 

Requirements  * 


up  to 

20  in.  dia.         r^^^^ 
Cylinders. 


To  Highest 

CUss 
Specification, 
Material, 
and 
Workman- 
ship. 


ANDREW  BARGLAY,SONS&GO.,  Ltd. 

Caledonia  Works, 

KILMARNOCK,    N.B. 


McIiAREN  S 

Steam  Ploughs 

AND   TRACTION   ENGINES. 

Cat.iloi^ues  and   Pamplilcts  mailed   free   on   application   to— 

J.  &  H.  McLaren,  Midland  Engine  Works,  LEEDS. 

Cable  Addiess:  "  McLAREN,  LEEDS." 

Codes  used:  ABC  4th  and  5th  Editions.    LIEBBRS: 
Hstabllshed  1870. 


For  HIGH-SPEED 

LATHES 

Send  your  Inquiries  to — 

WARD,  HAGGAS,  & 
SMITH, 

KEIGHLEY. 
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TEL.  ADDRESS      "LOCO.,    LEEDS." 


HUDSWELL,  CLARKE  &  Co., 

RAILWAY    FOUNDRY,    LEEDS.  LTD. 

LOCOMOTIVE   ENGINES, 

Of  all  si/.es  and  any  gauge  ot"   Railway,  of  greatly  improved  Construclion,  for  Main  or  Branch  Railways,  Contractors, 
Ironworks,  Collieries.     Prices,  Photographs,  and  full  Specifications  on  application. 


SOLE    MAKERS    OF    THE    "  RODGERS  "    PULLEYS    (Registered). 
Wrought    Iron   throughout.   Rim,  Arms,   and  Boss. 
ALSO    "ETCHELLS"'    NONDRIH    BEARINGS,   SHAFTING,    AND   ACCESSORIES. 

MILLING   CUTTERS. 

High  Speed 

or    >^      J* 

Ordinary  5teel. 

£.  G.  WRIGLEY  &  CO.,  Ltd., 

Foundry  Lane  Works, 
L  SOHO,    BIRMINGHAM. 


PATENT  PAPER  PINIONS 

FOR    NOISELESS    MOTOR    DRIVES. 

MACHINE-CUT   GEARS 

Of    ALL    DESCRIPTIONS. 

THE    REID    GEAR    CO., 

Linwood,    PAISLEY. 


m 


IN  EVERY  SIZE   fOR  ^/     O 
HAND  OR  POWER/<l  C, 


r^ 


Factory.        ^-' 


^^. 


C^> 


c 


><1 


-iglish  Steel 


KNUZDEISl  BROOl 

BLACK 


RI 


March   >o.  1900. 
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Miscellaneous 


Mr.  G.  B.  HDGHE8,  M.l.Mech.E., 

Consulling  sod  Organising   Engineer  for  Water 
Works  and  Industrial   Undertakings, 

19,    OLD    QUEEN    ST.,    WESTMINSTER,    S.W. 


Telephone  No  :  5751  Bank. 


Write  f.ir  parlicul: 


PUNCHING  & 

SHEARING  Machines. 

STEAM  HAMMERS. 

Shipbuilders' 
MACHINE    TOOLS. 

DAVIS  &  PRIMROSE, 

Leith  Ironworks,  EDINBURGH. 


I>ATENTS. 


Mr.     J.     G.     LORRAIN,     M.I  K  K.   M.I.Mcch  E.,    Fellow    of    tl-.c 

Lh.irlered    Institute  01   Patent   A.S;ents. 
NORFOLK  HOUSE,  NORFOLK  STREET,  STRAND,  LONDON,  W.C. 
P.ATENTEKS'  HANDBOOK."  post   free  on    applic.ilion,    ijjves     Kiill 
I:  ■  >rm.ition  ;..  Inventors  and  upon  all  the  ehief  points  of  the  P.itent  I..nv. 


ELECTRIC . 
PULLEY  .  . 
BLOCKS .  . 


Portable  Electrical  Drilling 
Equipments  and  Flexible 
Stiafts. 

KRAMOS,  Ltd., 

Locksbrook  Engineering  Wl>^k^. 

BATH. 


A.    MOUNT=HAES, 

M.l.Mech.E.,   M.I.M.E., 

Consulting   and   Mining   Engineer  for  Ore    Dressing 

Plants  of  All   Classes. 

II.  IRONMONGER  LANE,  LONDON,  E.C. 


M^'INNES-DOBBIE' 
INDICATORS. 


',e     I     >    In  Two  txpes  :  Exte 


al  and 


Enclosed  Pressure  Springs. 

Earh  nude  in  several  forms  and  sites 

to    suit    all     st-eeds     and     pressures. 

Special  Indicators  for  Gas.  Winding, 

and  Aninionia  Engines,  and  for 

Motor-Cars. 

DOBBIE,  MclNNES,   LIMITED, 

45,  BOTHWELL  ST..  GLASGOW. 


BABCOCK    &    WILCOX,    Ltd 

PATENT  WATER-TUBE  BOILERS. 

These  lioilers  are  in  use  throutthout  the  woild  to  the  exlcnt  01  4,7^0,000 ti.p, 
Jieneratinji  steam  for  all  purposes,  and  tired  with  all  kinds  oi  fuel. 
.Sei-  our  Advertisement  apfcauu^  Afiil  1  ;ili.  faff  }7. 

HEAD   OFFICES— Oriel    House,    Famngdon  Street,   LONDON,   E.C. 

WORKS- Renfrew.  SCOTLAND. 
F^ATEIMT  _ 

Firewood    Splitting     /L 

^     ^ai.ng  Machines.    &A 

Does  100  Mens  Work      Old  Timber  utilised  ■y^Sf^-'SS' 

1     to  ,t  tons  per  hour 

HILL   <S    HERBERT,   Ltd.,  Leicester 


HIGH-CLASS 

MACHINE    TOOLS 
THOS.  W.  WARD,  V 

Albion    WorKs, 
S  M  E  RRI  E  LD. 


NEW     LANDS:     1  .  cir  Kes  .urses  ..nd  I'l.  - 
.;  ...t    .\d v.,ni..);es.       By    HUGH    kOBtKl 
.MILL.      Kuliy   Illustrated.   5S. 
■  Paiostakini;,   complete,  of  great   practical 

assistance,  '—r/ie  field. 


PROSPECTING  FOR  MINERALS. 

A     I'racli.al    Handbook.      By    S      HEKBEUI' 
C<J,\.    Third  EdltioD.    Illustrated.  5s. 

'This  adn)i>.ible  little  work  ...  an  impor- 
t  tnt  addition  to  technical  literature.' — Mining 
Jjufttat. 


FOOD    SUPPLY.    Uy  ROBERT  BRUCE. 

W-.!i  Aiptn.l.x  on  Preserved  hoods  by  C.  A. 
•IIICIIKI.I.,    MA.,    1-  I.e.    4s. 6d. 


-Salu.i. 

LONDON: 


part  ul     the 

CHARLES    GR 


GETTING    COLD.     .\   H.oidl.o.,;:  i..r   r    , 
Usa,    Men.     li,     I.   C.    1.   )OHX.-!ON,    l.L..>., 
A.l.M.t;.  Tmui.  EuilloN.     With  llluslralions. 
Cloth.  3S.  6d.  .  J     , 

••  Practical  from  beHinninS  to  end  .  .  .  deals 
Ihoroutthlv  with  the  prospectinK,  sinkint,  crush- 
ing, and  exlraei  ion  of  i;olrt.-nrr/is/i  .-I  iisfniU.n.i  11 

GOLD  SEEKING  IN  SOUTH 
AFRICA.  A  Handbook  lor  intendin)!  '  N- 
plorers.  Piospeetois,  and  Settlers,  I  y  IHtO 
KASSXER.     Illustrated      4s.  6d. 

••As  fascinating  as  anylhint  ever  penned  by 
Jules  Verne.  -  .lor, ,1.1  C.'n,n,e<.,- . 

THE  CYANIDE  PROCESS  OF  COLD 
I      EXTRACTION.         Hy     )AM1>      I'AUK 

K  (,  -       .M.lf  s-.M.M.      11,  111    l-.i\:;:i-l     l-.dllM.ii 
Hcisedanl  l;n„.ii;ed.     7s.  6d. 

••  Deserves  to  be  ranked  auioiit-l  tic  Lest  o. 
cxistinc  trellises.'  —l/iMiMi:  Jou'ial. 
FFIN    &    CO..    LTD.,    EXETER 


BLASTING,   and   the   Use   of    Ex- 

plos.ves.        !;■       "-' Ai;      .,iirMA.\. 

.\  M  liist.C.h.  In  l.irjte  S\o.    With  Illustrations 

and  Voiding  Plate-s.    lOs.  6d. 
i        ••Should    prove    a    vade-mecum    to   mining 

enii.ncers  and  all  eng.iged  1-  '■'' 


i./c-.i,i/  I' 


TESTING    EXPLOSIVES.      Uy      E.. 

IIICHEI..    Translated   and    Edited   l>y   AXEl. 

I     LAHSEN.     Inmediuul  Sv.r.     llandlome  dolh. 

I     Fully  Illustrated.     0S11CI. 

"Its  paue«  bristle  with  ni>;i;esllon«  and  actual 
experiiiienls  to  an  extent  seldom  found  In  a 
volume  live  tin'.- dssr/.-.         U,.,  „,i,/t..<fl,<litel 

ELECTRICAL   PRACTICE  IN  COL- 
LIERIES. Hv  D  hi  UN^  Ml    M  Insl.M.E 


ul  Edlti. 


'cd. 


8d. 


•  ,\  .  le 


diistl.rn  to  electrical 


STREET.    STRAND.    W.C. 
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Ring  up  958  Victoria 

when  you  want  Advertisements 
written  or  Designs  prepared. 
It's  the  telephone  number  of  the 
British  Advertiser  Service  Bureau, 
Queen  Anne's  Chambers,  West= 
minster,    S.W. 


M.   GLOVER   &   CO.,    LEEDS, 

FlI^EWOOD  &  FIRELIGHTER  MACHINERY  SPECIALISTS, 
FOR 

GUARDS, 

BENCHES, 

SHARPENERS. 


SAW 


The    "QHAAV"    Patent  Steam 
011/\  YY        Valves  .  . 


with  Renewable  Seats.  Interchangeable 
Concentric  Valve.  Compound  PacKlng 
to  Spindle,  Special  Metal,  and  High- 
Class  Workmanship. 


^-^J  Eureka  Gauge  Glass 

iQ;Q^ — — — lylyfc 

I-  S'' tSTABliSHED^3»     •\ 

03  IR'M  I  NGH  AM. 


A  NEW  GAUGE  CUSS. 


S.H.P. 


For  High  Pressurs 

Bolls 


WEST  PASCAGOULU  CREOSOTING  WORKS, 

WEST  PASCAUOiJLA,  MISS.,   U.S.A. 

Situated  on  PascaRoula  Bay  and  on  tlie  line  of  the  Louisville  and  Nasli- 
ville  Railroad.  These  works  have  been  in  operation  for  more  than  twenty- 
six  years.  ORIJERS  for  Creosoted  Piles.  1  elat;raph  I'oles.  Cross  Arms, 
Electric  Conduits.  Pavine  Bloclis.  Sawed  Tiles,  and  Timber  PROMPTLY 
EXECUTED  New  cylinders,  US  ft.  lonK.  Capacity  one  million  feet 
per  month.    A  B.C  c^ode  used^  Cableaddress  :  Pierre.  VWst  Pascagoula, 


-Ad.lr 


j.s'o.  H  1  ind<;f.y.  <;.. 


E  MAXIMUM  OP  AREA  COVERED  t 
ME  8E5T  ROOF  FO^ 
L  PURPOSES 


the 


Try    Them   !      sent  on  Approval. 


WALTER  SCOTT,  Ltd 


LEEDS  STEEL 
WORKSLEEDS, 

ENGLAND. 

Mamfactureks  ok    .     . 

Rolled   Steel   Joists,    Channels,    etc. 

Mild  Slefl    Blooms.    Billets.   SUbs.   Tinb.rs,    Rounds   and    Fl.ls. 

speciality:  TRAM  RAILS. 


DO    VOU     WANT    ANY 

Press    Tools,  Jigs, 

Cuttefs,  Rimers, 

Gauges ? 

ArSL  &  CO"^ 
ALTRINCHAM, 

will   b.iibiiiil   (icsiLin   and  price 


&       ^-< 


ED.  BRAND, 
I 


35,ShaKespeare  St., 
M.ANCHESTER. 


INQUIRIES 

SOLICITED. 


MODERN    WIRE-WORKING    MACHINERY. 

II-,,,.  U'eavum  Vmvcr  Loomi.    Nctlini;  Mmltinctv.  Cnm/'lcte  Macliimn  /, 
Ekancl  Win.  W.k  Kofe  "'">  W.n  ro/»,-  Macln,u;v. 


iDveitlors'   Models  Worked    Out 
and  Manufuctured. 


S7.LU;';.V(.S    W    I  HE    TRADE. 


"CAMPBELL" 

GAStNClNES*  SUCTION  PLANTS, 
OIL  ENGINES*  PUWIPS. 


> 

> 
> 

I  THE  CAMPBELL  GAS  ENGINE  CO.,  < 


V  E  .U.-lA'iVv'.S— 


Halifax,    England.        Limited. 

114.  ToolfV  Slrcct.  S.E. 

Jt.  Jt.  Jt.  M.  ^.  ^  Arffc.A.J 


t 

104.  Buth  Street.     M 
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\fipk®[ii'Wii^Er)! 


RIVETS,  BOLTS,  &  SCREWS 

Of    all    Descriptions   and    for    all    Purposes. 
SEND      FOR      CATALOGUE. 

T.  D.  ROBINSON  &  CO.,  Ltd., 
i>E  Fe:B"v. 


Miscellaneous 


THE      THOMPSON       BOILER. 


MAKER  ■ 

JOHN     THOMPSON.    Wolverhampton. 


SHONE     PNEUMATIC    EJECTORS 

FOR    RAISING  SEWAGE,    SLUDGE,  WATER,  &c. 

Air     Compressing     Machinery 

FOR   ALL    SERVICES. 


HL0HE5  6LA1NC35TER 

16.    VICTORIA    STREET.    LONDON.    S.W. 


Refuse  Destructors. 


Write    for    particulars    to  .-- 


HEENAN  &  FROUDE,  Limited, 

4,  Chapel  Walks.  MANCHESTER 

Works:     MANCHESTER  and  WORCESTER. 


INSULATORS. 


HOLBORN.  '     'IW        Q 


*        n4r^      PRICE   ^^Q^j^a^L 
H     .  '^   &  PABnCULARS^^^H^ON  AF 

INSULATORS. 


Steel  Structures. 


THOMAS     PIGGOTT    &     CO.,     LTD..     SPRING     HILL,     BIRMINGHAM. 


Send    for    Estlma'cs. 


HARTNESS 

FLAT  TURRET  LATHE 


The  only  Turret   L;ithc   with  CrosB  Sliiiin e  Head. 

JONES  &  LAMSON  MACHINE  CO., 

I  I    I'.ll.l.l.     Ill    II    lllNCiS," 

97.  Queen  Victoria  Street,   LONDON. 


BRETT'S    PATENT   LIFTER    CO.,  Ltd. 

COVENTRY,    ENG. 

FORGING      PLANT. 

Sec    our   Adv«rlib.-in.-i>l   oppcarins    April  ISlh 
<:EN0   for    ll^EST    CATALOGUE. 

i  Hack  Saw  Blades  it 

I  "  H.  G.  T."  I 

a  (High  Grade  Throughout.)  •;;- 

*',t   Proved  BEST  by  Independent  TEST,    ji^ 

'<^  l.isls  and  Snmplcs   Irvc.  *"■' 

i  BEANLAND.  PERKIN  ^  Co..  t 

r         2  to  8.   NevilL   Slrccl,  LEEDS.        ";f 
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CONTRACTS. 


CITY    AXU     COUNTY     BOROUGH     OF 
BELFAST.  ^„^ 

TR.\M\VAYS  AN-D  ELECTRICITY  DEPARTMENT. 

The  Tram\v.T,  s  and  Electricity  Committee  of  tlie  Beltast  Corporalion 
are  prepared  t)  receive  TENDERS  lor  „,,.,,.irt,c    .vr. 

COAL  AND  .ASH  CONVEYIXG  PLANT,  BUNKERS.  AND 
CHAIN  GRATE  MECHANICAL  STOKERS. 

Specification,  with  Form  of  Contract,  may  l^"--  "bt-imed  front  the 
undersigned,  on  payment  of  Two  Guineas,  ^yluch  will  be  refunded 
provided  a  iona/i.fe  Tender  lias  been  sent  and  not  «'   'f'^));"-     .     ... 

Sealed  Tenders,  endorsed  "  Conveyinu  Plant,"  shall  be  lodged  with 
SirS.^MLEL  Black,  Town  Hall,  Belfast,  not  later  than  n  a.m  on 
Monday,  the  l6th  day  of  April.  1900. 

The  'Council  do  not  bind  themselves  to  accept  the  lowest  or  any 

T<;nder.     ^.     .^^^  ^    ^    MCOWEN,  M.Inst.E.E.,  M.I.Mech.E., 
Citv  Electrical  Engineer.  Belfa-^l. 

ALLAi¥V   UR  ban"  D I  S  T  R I C  T 

COfNCIL. 
ELECTRICITY  DEPARTMENT. 
Thf   Willaspv    Urban     District    Council   are    prepared    to    receive 
TENDERS   FOR    THE   LNDERM  ENTIONED    EXTENSIONS  TO 
BL'ILDINGS  AND  PLANT:-  ,  ,     .,      „  .  ,,     r-„,r-,iin.. 

I.  An  E-xtension  to  the  Engine  and  Boiler  House  at  the  Gener.iting 
Station,  Seaview  Road,  Liscard.  Cheshire 
The  Drawings  can  be  inspected,  and  a  copy  of  the  Specihcation  and 
Quantities  procured,  at  the  E1e.:trical  Engineer  s  Ollice   on  the  site,  on 
payment  of  £2  2S.,  which  will  be  refunded  on  receipt  of  a  boim  f.h 

Tender.  ,     .  „       n  -,  i 

s.  TheSuppIy  and  Deli^ery  on  seat  01  New  Boilers  :  also 

A  50..  kilowatt  Steani-I)riven-Single-Ph«e  Alternator,  to  be 

'       delivered  .and  ti-ted  at  the  Generating  Station,  as  above. 

Copies  of  Specification  for  Nos.  2  and  3  may  be  obtained  at  the 

Engineers  office  on  payment  of  One  Guinea,  to  be  returned  on  receipt 

of  a  fcoim  ;idi-- Tender.  j  t     j.     .„, 

All  Tenders,  addressed  to  the  undersigneL  and  endorsed  Tender  lor 

"  liuildings."  -Boilers,'    or  ■■  Steam  Generator,"  as  the  case  may  be,  to 

be  delivered  per  post  at  mv  office,  as  below,  not  later  than  noon  ..n 

Wednesday,  the  i8th  day  of  April,  1906.  .  ..      ,  . 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or  any 
T.-ndei  By  Order, 

icnaei.  H.W.COOK, 

Clerl;  and  S.)licilor  to  the  C<iuncil. 
Public  Offices,  Egremont.  Cheshire, 

\'arch  17th.  loori.  _  _  — 

THE  CORPORATION  OF   MIDDLETOM 
are  rrepared  to  receive  TENDERS  for  the  CONSTRUCTION 
OF    THREE  CIRCULAR    TANKS,  CATCHPITS,  CONDUITS,   &c., 
at  their  Sewage  Oul fall  Works  at  Rhodes  p  „, 

Plan<  may  be  seen  and  Specifications,  Quantities,  ana  form  01 
Tender  (wWch  includes  a  fair  wages  clause)  ..btained  on  and  after  he 
Sth  dav  of  April.  1906.  hv  applying  to  W.  WklkI'KN.  Esq.  Borough 
Surveyor  at  the  Town  HaH,  between  o.,o  and  ,o..lo  a.m.,  on  depositing 
"  ..  .  ihich  will  be  returned  after  a  l,o„a  fide  Tender  '^received 
~' Tenders  endorsed  ■■Tender  for  Tanks."  are  to  be  addressed  to  the 
Chairm.anof  the  Surveyors  Committee,  and  delivered  at  myomceon  01 
before  Monday,  the  jdlh  day,  April,  igof).  ,.-,,,,„,. 

The  Corporation  do  not  bind  themselves  to  accept  the  lowest  or  an> 

'''''"''"■■                               FREDERICK  ENT  WISTLE,  Town  Cle,  k. 
Town  Hall,  Middleton. 
Mirch  12th,  loo'i. 

rrv     OF     L  E  E  D  S.  —  E  L  E  C  T  R  I  C 

LIGHTING  DF.PAIiTMENT. 

TURBO-ALTERNATORS,  CONDENSERS,  tic. 

The  Flectricitv  Committee  of  the  Leeds  City  Council    ue   prepneil 

to  receive  TENDERS  for  PLANT  as  below-  ^^       .       ;„„ 

'  One  or  Two  Sets  of  Electric  Generating  and  Condensng 

Plant,  each  comprising  a  Steam  ■'■''-b.V'>-VV'V-!l'l';L%H''i'n' 
natoraid  Exciter  of  3,000  kw.  cap, city.  Electrically  driven 
Surface    Condensing  Plant,  and  the  necc.sary   Pipes  ..ml 

T.-„deisnuist  include  the  whole  of  the  work  specified,  as  offers  of 
sei^a  ate  sections  will  not  be  com-i'lered.  Pcefer.nce  will  he  given  to 
Ten  1-  rs  for  Plant  of  British  Manufacture.  Copies  of  he  Ge  c  . 
Co'^i  fons.  Specification,  and  Form  of  Tender,  ;";;y  '«  "''  •'-'j;  /j ,' 
Mr.  HAROLD  DICKINSON.  Manager  of  the  I^'-P^"'"'';"''  ;.  ^^ '  ' '"  '^ 
Road.  Leeds,  on  payment  of  a  A. posit  of  1  w.i  Gu.nc.s,  which  will  be 
.•.(nuded  on  receipt  of  a /wm  /f</«  lender. 

Tenders  must  be  in  the  form  attached  to  the  Specihcation,  and  must 
be  drlive  ed  to  me  at  the  Town  Hall.  Leeds,  not  later  th.an  .0  o  clock 
in  the  forenoon,  on  Monday,  the  9>li  day  of  April,  19:6.  in  scaled 
Envelope"     e'ldorsed    "Electric    Ligl.ting-Tc.d.r    lor    Generating 

''''•I'hc  Corporal!  ui  do  not  bind  themselves  to  accept  the  lowest  or  any 
01  the  Tenders  sent  in.  ROBERT  E.  FOX. 

Leeds.  February  22nd,  .90O.  Tow'  Clerk. 


Contracts 


COrXTY  BOROUGH  OF  SUNDERLAND. 
ELECTRICITY  DEPARTMENT. 
TO  MANUF.VCTURERS   OF  STEEL,  COPPER,  AND  CAST-IRON 
PIPES. 
The  Corporation  of  Sunderland  are  prepared  to  receive  TENDERS 
for  the  Supply  and  Erection  of — 

STEAM   EXHAUST  AND  OTHER   PIPES    in  connection  with  the 
extension  of  their  Hylton  Road  Electricity  Station. 


The  Specification  and  Form  of  Tender  can  he  obtained  on  applica- 
tion to  the  Borouth  Electrical  Engineer,  Mr.  John  i.  C.  SXELL. 
M  Inst.C.E..  at  his  office.  Town  Hall,  Sunderland,  and  on  payment  of  a 
deposit  of£:i  IS.  (Ore  Guine.  ).  which  will  be  returned  on  receipt  of  a 
/'0«rt /f(^,- Tender.  . 

Sealed  Tenders,  ad.lressed  to  the  "  Chairman  of  the  Electricity  and 
Lighting  Committee."  Town  Hall,  Sunderland,  must  be  delivered  at 
mvoftU-e  not  later  than  12  oMock  noon  "n  Wednesday,  the  4th  day 
of'  April.  loofi.    Tenders  to  be  endorsed  '.-Steam  and  othtr  Pipes. ' 

The  Corporation  do  not  bind  themselves  lo  accept  the  lowest  or  any 

^"^"'  ERAS.  M.  BOWEY. 

Town  Hall.  Siinde  land.  March  aoth.  lOOS Town  Clerk. 

REAT     YARMOUTH       UNION. —The 

Great  Y'armouth   Board  of  Guardians  are  prepared  to  receive 
TEK'DERS  lor  the  following  :— 

CONTRACT  No.    I.— A  WATKRSOFTENING  PLANT. 
No.  2.— GAS  ENGINE  AND  PUMPS. 

Specifications  and  all  p.articulars  may  be  obtained  on  applicalion  to 
Mr.  W.  ].  Cxrpen'tek,  A.M.I  .C.E.,  South  Denes  Ro.id.  Great  Y'armouth 
on  deposit  of  a  cheque  for  Xt  is.,  returnable  on  receipt  of  a  i'ona  fide 
Tender. 

Tenders,  endorsed,  to  be  addressed  to  *'The  Clerk,  Great  Y'armouth 
Poard  of  Guardians."  Queen  Street,  Great  Y'armouth,  and  must  be 
rece  ved  bv  him  through  the  post  on  or  before  noon  on  the  4th  day  of 
Aoril,  1906. 

The  Great  Yarmouth  Board  of  Guardians  do  not  bind  themselves,  lo 
accept  the  lowest  or  any  Tender. 

Great  Y'armoulh.  March  21-f.  torft. 


CITY  OF  NORWICH. 

TO  STEAM  AND  HEATING  ENGINEERS. 
The    ASYLUM    COMMITTEE   in- ites   TENDERS   lor  HEATING 
and   HOT-WATER    SUPPLY  WORK  at  the  Extensions  of  the  City 
Asvlum,  Helle'don.  near  Norw-ich. 

Plans  ;ii-d  Specifications  iii.«y  be  seen  and  Forms<»f  Tender  obtained 
on  application  at  mv  office  on  and  after  the  loth  iiisl. 

Tenders,  on  the  forms  suppl  ed,  enclosed  in  envelopes  sealed  with 
<eding  wax,  endorsed  "Asylim    Htating, '    and    addressed    lo   the 
Chaiiniiin  of  the  Asylum  Committee,  must  be  delivered  at  my  oftice 
not  later  than  13  al  n'oo-l  on  Monday.  April  otii  r.exl. 
The  Committee  does  not  bind  itstif  to  accept  any  Tender. 

ARTHUR  E.  COLLINS,  M. Inst.C.E. 
City  Engineer,  etc. 
Guildhill.  Norwich.  Mar  ll  Inth.  Hl>  0 

HE  Secretary  of  State  for  India  in  Council 

is  prepircd  lo  re'cei.e  TENDERS  from  such  persons  as  may 
be  willing  toSUI'I'LV— 

I.  SPRINGS(SPIRAL).  Sc. 
2    SPKlXGSiUMINATEDi. 

X.    WIIEKI  S  AND  AXLI-S  FOR  RAILWAY  WAGONS. 
■4.  W.I.  IIUI- HERS  FOR  WAGONS. 
The  Condiii'>iis  ol  Conlract  may  be  obt  'ined  on  application  to  the 
Director-General  of  .Stores,  India  Office,  Whileliall,  S.W..andTcnders 
are  to  be  delivered  at  that  office  bv  I'wo  o  clock  p  m.  on  Tuesday,  the 
3rd  April.  i/jO,  after  which  time  no  Tender  will  be  received- 
E.  GRANT  BURLS, 

Director-General  of  Stores. 
I"diaOflice  Whilch.all,  Mar^h  2lst.  rood. 


T 


H 


ASLEMERE  WATERWORKS, SURREY'. 


(ACT    N" 


CASr-IRON  CYLINDERS.  PIPES.  VALVE-;,  HYDl'ANTS,  Sc. 

The  Haniblcdon  Riir.al  District  Council  i.  pnp  .red  to  receive 
TENDERS  for  the  SUPPLY  of  about  15  tons  of  CAST  IRON 
CYLINDER.S.  and  about  260  lon^  of  CAS1-IRON  SOCKET  PIPES, 
together  with  a  number  of  Sluice  Valves,  Air  Valves.  Hydrants,  Sc. 

Copies  of  the  Specification  and  Form  of  Tcnriei  cm  he  obtained  on 
and  afier  Wednesday,  the  2isl  iiist.,at  the  offices  of  Messrs.  R.  B. 
IMiANrllAM  ANliSoN.  53,  Northuniherhind  Aver uc.  London,  W.C,  on 
payment  of  a  deposit  of  Two  Guineas,  which  will  be  returned  on 
receipt  01  a  bona  rirf/- Tender. 

Si , led  Tt  thU  t  s.  w  hich  must  be  on  the  prescribed  form,  and  endorsed 
■  11  I.-  <  nuri  W.i-ti  works."  must  be  sent,  adt  reused  to  me.  the  under- 
s  -III  1,  I  I  lit  ,  iMiSMslUEli-E.  Clerk  to  the  Council,  Guildford,  on  or 
Vv  i.ic  \l,  II  1  I- .  ilie  2nd  day  of  .-Xpril  ne.\t. 

The  Council  do  not  undertake  to  accept  the  lowest  oranyTender. 
">•'     '        


Mar^h  30,  1900. 
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Contracts  and  Appointments  Open 


BOROUGH  OF  DOVER— ELECTRICITY 
DEHARTMEXT. 

Tlie  Corporation  invite  TENDERS  for  the  SUPPLY  of  ONE 
RECTAXGUI.AR-PATTERX  SURFACE  CONDENSER  and  ONE 
EDWARDS  AIR  PUMP,  witll  requisite  valves. 

Specific-ition,  with  Gener.il  Conditions,  form  of  Tender,  &c.,  can  be 
obtained  from  the  Borough 'Eleclrlc.il  Engineer,  Mr.  L.W.  Woodman, 
Electricity  Works,  Park  Street,  Dover,  on  payment  of  a  deposit  of  One 
Ouinta,  which  will  be  returned  on  receipt  of  a  hona  fide  Tender,  if  Ihe 
Tender  is  not  accepted,  .additional  copies  of  Specifications.  2S.  6d. 
each. 

Tenders,  on  the  prescribed  form,  endorsed  *' Tender  for  Condensinii 
Plant,'  to  be  delivered  at  my  office  on  or  before  the  2nd  April,  i<jo6. 

The  Corporation  do  not  bind  themselves  to  accept  the  lowest  or  any 
lender. 

WOLLASTON  KNOCKER.  Town  Clerk, 

Castle  Hill  House.  Dover.  March  ;ist.  ipofi. 

HASLEMERE     WATERWORKS 
(SURREY  1.    CiiNTRACT  No.  3. 
EXTENSION    OF    HEADlXii    IN    WELL,  LINING    OF    WELL, 

CONSTRUCTION  OF  KESERVOIK.  AND  LAYING  C.I.  PIPES, 

FIXING  YAI.VES.  &c. 

The  Hambledon  Rural  Diit-ict  Council  is  prepared  to  receive 
Tenders  for  Extending  the  present  Heading  in  the  Well.  LinirR  the 
Well  with  C.I.  Cvlinaers  and  brickwork.  Construction  of  Reservoir, 
Laying  CI.  Pipcs^  Fi.xing  Valves,  .tc. 

Copies  of  the  specihcation  aiKl  lorni  of  Tender  can  be  obtained  on 
and  after  Thursday,  the  22nd  inst.  at  the  oftices  of  Me'.srs.  R.  13. 
Gkastham  .and'sox,  23  Norlhumberland  .Avenue,  London,  W.C..  on 
payment  of  a  deposit  of  Three  Guineas,  which  will  be  returned  on 
receipt  of  a  bona  jidc  Tender, 

Sealed  Tenders!  which  must  be  on  the  prescribed  form  and  endorsed 
■' Haslemere  Waterworks"  roust  be  sent  addressed  to  me,  the  under, 
signad,  FerdixaxdSmalLpeice,  Clerk  to  the  Council,  Guildford,  on  or 
before  Monday,  the  gth  day  of  April  next. 

T'.e  Council  do  not  undertake  to  accept  the  lowest  or  any  Tender. 
Bv  order  01  the  Council, 
FERDINAND  SMALLPEICE,  Clerk. 

13S,  High  Street,  Guildford,  March  iTIh.  1006. 

R  E  A  T  W  E  ST  E  R  N    RAILWAY. 


G 


The  Directors  of  this  Company  are  prepared  to  receive 
TENDERS  for  the  SUPPLY  of  about  200  tons  of  GIRDER  WORK 
and  other  Steel  and  Iron  Work  of  British  manufacture. 

Plans  and  Specification  may  be  seen  and  forms  of  Tender  and  Bills 
of  Quantities  obtained  at  the  olli-e  of  the  Engineer  at  this  station, 
between  the  hours  of  10  a.m.  and  4  p.m. 

Tenders,  addressed  to  the  undersigned,  and  marked  outside  "Tender 
for  Girder  Work."  will  be  received  on  or  before  Tuesday,  the  3rd  April. 

The  Directors  do  not  bind  themselves  to  accept  the  lowest  or  anv 
Tender.  G.  K.  MILLS,  Secretary, 

Paddington  Station,  London,  >larch  igth,  1006- 

COUXTY     BOROUGH      OF     SALFORD. 
The  Electricity  Committee  invite  TENDERS  for  the  Supply, 
Delivery,  and  Erection  of  a 

750  kw.  STEAM  TURBO-GENERATOR  AND  CONDENSING 

PLANT. 
Plans,  Specification,  and  Form  of  Tender  may  be  obtained  from  llie 
lior.jugh  ElecUical  Engineer,  Electricity  Works,  Frederick  Koad, 
Pendleton,  on  payment  of  a  deposit  of  Two  Guineas,  which  will  be 
returned  on  receipt  of  a  bona  fitie  Tender.  All  inquiries  in  connection 
therewith  to  be  addressed  to  the  tjorough  Electrical  Engineer  at  the 
above  works. 

Scaled  Tenders  endorsed  "Tender  for  Turbo-Generator,'  to  be 
delivered  at  the  office  of  the  undersigned  on  or  before  Saturday,  April 
21st.  1906. 

The  Committee  do  not  bind  themselves  to  accept  the  lowest  or  any 
Tender. 

L.C.  EVANS,  Town  Clerk,  Sjlford. 
Town  Hall,  Salford,  March  loth,  1006. 

"jyjl'NICIPAL    COUXCIL    OF   SYDNEY, 

ELECTRICITY  DEPARTMENT. 
The  Council  is  prepared  to  receive  TE.NDERS  for  the  SL'PPLY  and 
ERECTION  of— 

A.  BOILERS.  AUTOMATIC  STOKERS,  PIPEWORK,  &c. 

B.  TURBO-ALTERNATOR,    SUB-STATION     MACHINERY 

SWITCHBOARDS,  &c. 

Specifications,  Plans,  and  Form  of  Tender  may  be  obtained  on  appli- 
cation to  Mr.  T.  RoOKE.  at  the  offices  of  Messrs.  Precceand  Cardew.  8, 
Queen  Anne's  Gate,  Westminster,  on  and  after  Monday,  February  I2tli. 

A  deposit  of  Five  Guineas  will  be  required  on  application,  which  will 
be  refunded  on  receipt  of  a  bona  fidt  Tender  as  directed,  and  a  cash 
deposit  or  marked  cheque  for  the  sum  of  ;^i,ooo  will  be  required  when 
the  Tender  is  sent  in. 

Sealed  Tenders.  cndorseH  •' Tender  for  Electric  Lighting  Plant,"  arc 
to  be  addressed  to  the  Town  Clerk.  Town  Hall,  Sydney,  and  must  be 
delivered  at  the  Town  Hal!  on  or  before  4  p.m,  Monday,  May  7lh,  19041- 

Thc  Council  does  not  bind  itself  to  accept  the  lowest  or  any  Tendei. 
iSigncd)        THOMAS  H.   NESBITT,  Town  Clerk. 


C 


I  T  \-         O  V       X  O  r  T  1  X  G  HAM. 

CONSTRUi: HON  OF   NEW  TRA.MWAYS 

The  Cilv  Couiu  )1  unite  TENDFRSior  the  SUPPLY  and  DELIVERY 
OF  STEEL  i.lNlill;  IKAM  RAILS.  TRAMWAY  POLKS  AND 
FITTINGS.  AND  tiNANlTK  SETIS. 

CoxTR.lLT  No.  1  will  comprise  Ihc  Supply  and  Delivery  of  )?c  tons  I'f 
Steel  Tiani  Rails  and  :i  ions  >.f  Ushplates. 

CuSTUAcr  No.  2  will  comprise  the  Supp  y  and  Delivery  of  250 
Tramuay  Poles  and  Fillings. 

CoNTRAcr  No.  !  will  comprise  the  Supply  and  Delivery  of  10,000 
tons  of  3in.  bv  Jin.  Granite  Setts. 

Drawings  niav  be  seen,  and  Copies  of  the  Specifications  and  Forms 
of  Tender  may  be  obtained,  on  applying  to  Mr.  AKTHlK  BROWN 
M.Inst.,C.K..  cilv  Engineer,  Xnttingh.im,  on  payment  of  a  deposit  of 
One  Guinta  for  each  Contract,  whiili  will  be  returned  on  receipt  of  a 
bona  Hdc  Tendtr  and  a  copy  of  the  SpeciH,  ation. 

Sealed  Tend. IS  endorsed  "Tram  Rails,"  •■Tramway  Poles,  or 
■'  Granite  Setts,  as  the  c.ise  may  be,  are  to  be  delivered  to  the  under- 
signed on  or  before  Saturday,  March  31st  inslant. 

The  lowest  or  any  Tender  will  not  necessarily  be  accepted,  and 
Tenders  will  only  be  accepted  from  firms  who  conform  i..  the  condi- 
tions of  contr.ict  as  regaras  paying  the  local  standard  rat-  ■•  ■■•-•<-= 
&c  ,  and  to  the  working  rules  of  the  Nottingham  district. 


.vagcs, 


rtder. 


Guildhall,  Notlinght 


SAMUEL  G,  JOHNSON 

Town  Clerk. 
Marcli  15th,  lgo6. 


APPOINTMENTS    OPEN. 

TXDIAX  PUBLIC  WORKS  DEPART.MENT. 

I  The  Secretary  of  Slate  for  India  in  C.uncil  w,ll,  iu  tlic  Summer  of 
l"7o6  make  not  liss  than  TEN  APPOINTMENTS  ..1  ASSISTANT 
ENGINEER  in  the  Permanent  Establishment  of  Ihc  Indian  Public 
Works  Department,  in  addition  Id  the  appointments  to  be  made  from 
Cooper's  Hill  College, 

The  age  of  Candidates  must  not  be  less  than  21, 
years  on  the  1st  July,  iip6, 

A  printed  Form  of  Application,  together  with  information  regarding 
the  conditions  of  the  appointments  and  cerlaiii  1  equirtineiUs  laid  down 
tis  to  education  and  experience  in  engineering  ■;.•.>•  be  ..btained  froin 
the  Secretary,  Public  Department,  India  Ollice.  W  hitehall.  London.  S.W. 

The  Form  of  Application  is  to  be  rctu---'  -  -■  • - ''  '''">  ""' 

later  than  Tuesday,  1st  May  next. 


than  34 


ch  him  no) 


India  Oflice,  December  lotU,  1905. 


CIVIL    SERVICE    COMMISSION. 
FORTHCOMING  EXAMINATION 
A.SSISTXNT    EXAMINERS    IN    THE    PATENT    OFFICE    tioij). 
April  sth. 
The  date  specified  is  the  latest  at  which  applications  can  be  received. 
Thev  must  be  made  on  lorms  to  be  obtaineo,  with  full  particulars,  from 
the    Secretary,     Civil      Service    Commissi.m,     Builingtou    Gardens 
London, W.  

BOMli'VY       BARODA,       AND      CENTRAL      INDIA      RAILWAY 
CO.MPANY. 

THE    Directors    are     prepared    to    receive 
APPLICATIONS  Iby  letter   only!    for   API'OINTME.NT   as 
ASSISTANT  ENGINEER  in  the  Wayand  Works  Deparlmtnl  in  India. 
Candidates  should  not  be  more  than  .^o  years  of  age,  and  must  have 
received  a  .good  scientific  educalion  at  a  recognised  eugmeermg  college, 
and  have  liad  thereafter  at  least  a  year's  experience  m  pr,ic;ic:-,l  work. 
Salary     Rupees  350  per  calendar  month. 

Terms:  A  three  years'  engagement  and  f„st-class  free  passage  to 
India  and  home  again  lunlrss  forfeited  by  misconduct)  „.„„., 

The  Candidate  selected  will  be  required  to  pass  a  medical  e,x.imina. 
tion  by  the  Company's  Consulting  Physician  belure  appointmeiil, 

I  etters  of  anplical'ion,  marked  "  Assistant  Engineer.'  w;th  copies  (not 
originals)  of  testimonials,  should  be  .addressed  to  the  undersigned  not 
later  than  the  3rd  April  next  ^    ^^.    ^^,^^^^^^   s,,,,,„y. 

Offices  Gloucester  Hcnse.  Bishopsgate  Mrcct  Wilhoiil. 
London,  E.C  ,  March  is'.h,  190O. 


AN    Examination   of   Candidates   for   direct 
enlryasENGINFERSUE-LIEUTfcNANlSiu  H  sM    ..'.My 
N.iTy.wiil  coinnunce  ..t  the  Royal  N.ival  College,  Grcenxvich.on  May 
joth ,  i«)o6. 

w'i^sthavt'atlcnded  the  icgularrtav  cngineeihig  coiu>eal  a  recog- 
nised college  for  icclinical  education  for  1  ot  less  lliaii  one  c<  llegc  year, 
,nd  have  had  at  least  three  yeart'  training  in  approved  cngincrrinK 


establishments 

Applications  to    compete    lo  be  made  1 
Whitehall,  London,  before  May  isth,  i^o*^^. 


ilaiy.    Adnilrally 


PAGE'S     WEEKLY. 


Makch  30,  19C6. 


Buyers'  Directory. 


KOIK.— 7(,  di-flay  aarnhumam   oj  Iht  /i,n..  wr«lwv,d  ; 

Alphabtticai  Index  to  Advertiitn  on  pa^ts  ;.•  and  2^. 
In  crdtt  to  assure  jait  liealwrni  to  adrtttistis.  each  rum  is indeird  under  its  leading  speclalllv OKLt . 
/>dierlis,rs  -uho  prefer,  houaer.  to  be  entered  under  Ivo  of  twoft  different  siclicns  can  do  so  fcv  a 
for  each  additional  section. 


ch  heading  can  be   /ounu  b\  ready  reference  to 


annual  payn:cnt  01. iS. 


Advertisers'  Service  Bureau. 


We 


!.W. 


ds  Cily  Boile 
HI  ton. 


til.    N.H. 


ft,  London,  S.W. 


h.C. 


Works.  Leeds 


npton. 


Artesian  Well  Machinery. 

JohnZ.  lh..,„,  p,UK,.,it,  Mancbc 

Band  Sawing  Machines. 

.\L.b;c  &  l,,„u,.  1,,,,.,  lel,i,iK-on-T 

cearings  (Roller). 

Hyall  Holltr  tieann,^  Co.,  ^;.  Vict 
Belting. 

b.nntry  &  ion.  Catherine  blreel.  CilyKoad,  Lond< 
ton,  Arthui ,  \  Co.,  Cambei  well,  London,  .S.E. 
Fleming,  Ml kby  «i  Coodall,  Ltd..  West  Grove  Halifax 
Cilmour,  \V.  it  O.,  bt.  John's  Hill,  Edinburgh. 

Boilers. 

Clayton,  Son  &  Co.,  Ltd..  Le 
Hartley  .\  Sugden.  Ltd..  Hal 
rhompson,  John,  Wolverhai 

Boilers  (Water-tube). 

Babcock  &  Wilcox,  Ltd.,  Orie 

EC. 
Stirlint:  Hoilcr  Co..  Ltd.,  Moth 

Bolts,  Nuts,  Rivets,  etc. 

Bayliss,  Jones  &  Bayliss,  Ltd.,  Monniore  Green,  Wolverha 
Herbert  W.  Periam,  Ltd.,  Floodgate  Street  Works,  Birniiii„... 
T.  D.  Robinson  &  Co..  Ltd..  Derby. 
Books. 

Griflin.  Charles.  &  Co  .  Exeter  Street,  Strand.  W.C. 
King,  P.  S.,  &  Co..  4,  Great  Smith  Stieet.  Westminster. S  W. 
New  Zealand  Mines  Kecord,  Wellington,  New  Zealand. 
Spon,  E.  &  K.  N.  125,  Strand,  W.C. 

Boring  Machines . 

A-quith.  William,  Ltd.,  Well  Road  Works,  Halifax. 
Niles-tement-Pond  Co.,  23-25,  Victoria  Street,  London.  S.W. 
Koble  &  Lund.  Ltd.,  Kelling-cn-Tyne. 
.-■wilt.  George.  Clarence  Ironworks,  Halif.ix,' 
Cables. 

Caller.dei's  Cable  and  Construction  Co..  Ltd. 

Case-Hardening  Compounds. 

H y.  Miljci  \  Co..  Ml.lgaitli  Woiks.  Leeds. 
Castings. 

Ashnuie.  Benson.  Pease  S:  Co.,  Ltd.,  Stocklon-on-Tees. 

Catalogues,  Printing,  &c. 

Atlantic  Pi  ess,  Ltd.,  Weymouth  Street,  Manchester. 

Spottlswoode    Advertising    Agency,    Clun    House,    Suirey 
Strand,  W^C. 

Slafloid,  Arthur,  &  Co.,Denlon,  Manchester. 
Chucks. 

Faiibanks  Co.,  78-80.  Cily  Road,  London,  E.C. 
Cisterns,  Tanks,   &c. 

Ashmoie,  Benson,  Pease  &  Co..  Ltd.,  Stockton-on-Tees. 

Clayton,  ^on  &  Co..  Lid  .  Hunslet.  Leeds. 

V.  A.  Keep,  Juxoii  &  Co.,  Bam  Street,  liiimingham. 

Clutches  (Friction). 

D.ivid  Bridge  &  Co..  Castlelon  Ironwoiks.  Rochdale.  I.ancasi 

Condensing  Plant. 

Beiin,  Sylics,  llasliugdcn,  near  Manchester. 

Cjnceutnc  Condensei,  Ltd.,  23,  Nuilhumberland  Avc.ne    I 

WC. 
Mirrlees- Watson  &  Co.,  Ltd.,  Glasgow 

Consulting  Engineers. 

Uibhs,  Joiin,  &  .Son,  So,  Juk:  Street,  Liverpool. 

U.  H.  Hughes.  A.M. L^LE..  i.-,  Old  yueen  Mreel.  Weslmirstcr  S  W 
Melville  S  Macalpine.  615.  Walnut  Street.  Philadelphia,  Pa.,  U.S  A 
Mount-Haes,   A.,  RLLMechE..    M.LM.E.,   11,    Ironmonger   Lane. 
London,  E.C. 
Continental  Railway  Arrangements. 

Xorthcin  Raij\i,-,v  of  i-iance. 

South  Eastei  n  S  Chatham  Railway  Co. 

Conveymg  and  Elevating  Machinery. 

Adolf  Hleichert  &  Co.,  Leipzig-Gohlis,  Oerniany. 
Temperley  lianspoitei  Co..  72.  Bishopsgal 
E.C.  *^ 

Copper  and  Brass. 

W    Ilepton  \  Son.  f 

Coverings  (Boiler) 
Magnesia  C.nering     1  Id..  Washington  Station,  co. 

Cranes,  Travellers,  Winches,  etc. 

loseph  Booth  .■<;  Bros.  Ltd.  Rodley.  Leeds. 
-Viles-Bcment  P  md  Co  .  23.25.  Victoria  Street.  Lond 
Cranks. 

C  arke'sCiank  &  hurge  Co..  Ltd..  Lincoln    Erirl.-ind 


ndoii, 


t  Within  I.ondo 


slet  Lane,  Leeds 


Cutters  (Milling). 

Covcntrv  Ordnance  Works,  Ltd.,  Coventry. 
Pr..lt  Jv  \\  hitney  Co..  23-25.  Viclona  Street.  Loi  don,  S.W. 
E.  G   Wrigley  it  Co..  Ltd..  foundry  Lane  Works,  Soho,  Birmingham. 
Destructors. 

Hecii..n  \  1-roude.  4.  Chapel  Walks,  Manchester. 
Hoisfall  Destrutloi  Co..  Ltd..  Arniley,  Leeds. 

Dredges  and  Excavators. 

Delange  Jv  Lie,  Mce.,  Holxiken,  near  Antveerp 
Rose,  Downs  A  Ihcnipson.I.td.  Old  toundtj.  Hull 

Drilling  Machines. 

Asquiih,  William,  Ltd.,  Well  Ro.-id  Works.  Halifax. 
Nihs-Pemei.t-Pond  Co.,  23-25,  Victoria  Slieet   London, S.W. 
Noble  &  Lund,  Ltd..  Kelling-on-Tyi.e 
Swift.  Ceoige,  Clarence  Ironworks,  Halifax. 
Economisers. 

E.  Green  R  Son,  Ltd.,  Manchester. 
Ejectors  (Pneumatic). 

Hughfs  .t  Lancastei,  10.  Victoria  Street.  London.  S.W. 
Electrical  Apparatus. 
Allgtniriiie  KItldricit.itsGesellschaft,  Berlin.  Germany. 
Prilisl.  WcsluiKliouse  Heclric  and  Manufacturing  Co.,  Ltd..  ^orfolk 

Street,  Sh  ,iiid,  London,  W.C. 
Broadbent,  T.  W..  Vicloiia  Electrical  Works,  Hudderslield. 
Crypto   Electrical    Co.,    3,  Tycrs   Gateway,    Bermondsey     Street, 

London.  S.K. 
Ebonettos  Manufacturing  Co..  22,  Rosoman  Street,  London,  E.C. 
Gent  &Co..  Ltd..  Eaii-day  Works.  Leicester. 
Rreenwood  it  Batley.  Ltd..  Albion  Works.  Leeds. 
India    Rubber,    Gutia    Percha,    and    Telegraph    Works  Co ,  Ltd., 

Silverlown,  London.  E. 
Johnson  and  Phillips.  Ltd..  Victoria  Works.  Old  Charlton.  Kent. 
Matthews  &  Yates.  Lid.,  Swinlon,  Manchester. 
Mix  and  Genest.  Berlin,  W..  Germany. 
Nalder  Bros.  S  Thompson. 34.  Queen  Street.  London.  E.C. 
New  Gulta  Percha  Co.,  Ltd.,  Dashwood  House,  New   Briad  Street 

E.C. 
Newton  Brothers.  Full  Street,  Derby. 
PhcrniJ.  Dynamo  Maunlacturing  Co..  Bradford,  Yorks. 
Scoit,  E..  cV:  Mountain,  Ltd.,  Newcastle-on-Tvne. 
Turner.  Atherton  &  Co  .  Ltd..  Denton.  Manche'sler. 
B.  Weaver  S  Co.  (scr  Ebon.slos  Manufactui  ing  Co.),  22  Rc-oman 

Slieel,  ClerkenwelL  London,  E.C. 
Engineers'  Supplies. 
Ahlti^.  A(i.,  \\  l.iilcy  Bay.  near  Newcastle-on-Tyne. 

Engines  (Gas). 

CampI  ell  Gas  Engine  Co.,  Ltd,,  Halifax. 
Cundall,  S<  n  &  Co..  Ltd..  Airedale  Iron  Woiks,  Shipley. 
Engines  (Eleclric  Lighting). 
McI  arm.  J.  ard  H  .  Midland  Engine  Works,  Leeds. 

Engines  (Locomotive). 

BarcLiv,  Andrew,  Sons  &  Co.,  Ltd.,  Caledonia  Works,  Kilmarnock. 

Baldwin  Locomotive  Woiks.  Philadelphia,  Pa  ,  U  S,A 
Hunslet  Engine  (  o.,  Ltd..  Leeds.  England. 
Hudswell  Clarke  &  Co..  Ltd  .  Leeds.  England. 
McLaren.  J.  &  II..  Midland  Engine  Works,  Leeds. 

Engines  (Oil). 

Blown  &  May.  Lt.'.    Devizes. 
Engines  (Stationary). 

Miriki>  W  al-.q,  c.-..  Ltd..  Glasgow. 
Engines  (Traction). 

Jno,  Eowki  \  Co  (I.ietfs),  Ltd.,  Steam 
Engravers. 

Jno.  Swain  &  Son.  Ltd..  58.  Eairingdo 

Exhaust  Steam  Oil  Separators. 

Lancaslcr  .S:  Tonge.  Ltd.,  Pendleton,  Manchester. 
Fans,  Blowers. 

Capel  Kan  Co.,  13,  Moscley  Street,  Newcastle-on-Tyne 
■■    Engineering    \V< 


Plough  Woiks,  Leeds 


1  Street.  London.  E.C. 


Ltd., 


'  Sirocco 


David 

Ireland. 
Gibbs.  John  &  Son,  So.  Juke  Street,  Liverpool. 
Matthews  .V  Vales.  Ltd.,Swinton,  Manchestei 
Fencirg  and  Gates  (Iron). 

Bayliss,  Jones  iV:  Bayliss,  Ltd  .  Monmorc  Gr< 

Files. 

l-kik:or,ltnpl;u  .t  C 
Fire  Bricks. 

J.  H.S.inkev  &.S.,n,  l.ld.. 

Firewood  Machinery. 
M.  Glover  &  Co..  Patentees  and  Saw  Milt  Eoaineers  Leeds 
Hill  and  Hcihcrt.  Ltd..  Great  Centr.il  Street.  Leicester. 


Green.  Wolvcrhrmpl on. 
d.,  Newhall  Steil  Woiks,  H  tficld. 
.  Wharf,  Canning  To»  n.  London,  E. 
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HYATT  ROLLER  BEARING  CO. 

The   HYATT  FLEXIBLE    ROLLER    BEARINGS,  as    applied  to  Shafting    and  General   Power   Transmission 

Machinery,  will  save  50  to  75- 
per  cent,  of  the  Frictional  Load. 
Efficiency  and  Durability  Guar- 
anteed. Goods  sent  on  approval. 
„.^,  Returnable  if  not  satisfactory. 

'J J( —  z--^;  -  For  n*w  detcripfivc 

HYATT  ROLLER 
BEARING  CO.. 

47,  Victoria  St.. 

Section  o(  Sled  Shaft  Box.     Hv.ilt  Flexible  Roller  B.-ir,,,,.  Londorv,     5.W. 

,^^  The 

f  I  _.    f ,V__,  Scotch  &  Irish  Oxygen  Co..  Ltd.,  ^ 


ROSEHILL  WORKS.  GLASGOW.  iiMf 

Valves   for  Cas  Bottles,  Refrigerating   Plant,  etc.,  ^j 

in  Bronze,  Steel,  and  Aluminium. 

Reduclne  Valve'%.   Keys,    and    all    FHIInfis    for  Compressert  Gases 


ELECTRIC    HOISTING    CRAB. 

L  riven  by  •'TURNER"   DuM. proof  Volo 


D  E  NTO  N-  'M'KXH^ 
MANCHESTER- 1  f  F  T  S  -« 
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Fountain  Pens. 

Mabic,  Tndd  &  Hard,  93.  Cheapside.  London.  E.C. 

Forging  (Drop!  Plants. 

Brett's  Patent  Lifter  Co.,  Ltd.,  Coventry. 

Foigings  (Drop). 
J.  H.  Williams  &  Co.,  Brooklyn.  New  Yoik.  U.S.A. 

Furnaces. 

Ueighton's   Patent  Hue  &  Tube  Company,   Vulcan   Works.  Pepper 

Road,  Leeds. 
Leeds  Forge  C<j.,  Ltd.,  Leeds, 

Gauge  Glasses. 

I.  B.  Treasure  &  Co.,  Vauxhall  Road,  Liverpool, 
To.:,ey,  J,,  S  Sons,  AMon,  Birmingham. 

Gauges  (Pressure,  Vacuum,  and  Hydraulic). 

Ijohbic,  Jlclnnts,  Ltd.,  45,  Bulhuell  Sucet,  Glasgow, 

Gearing. 

Ahlers,  Ad,,  Whitley  Bay,  near  Newcastlc-on-Tyne. 

Angus,  G.  &  Co.,  Ltd.,  N"ewcastle-on-Tyne. 

Asquith.  William.  Ltd..  Well  Uoad  Woiks,  H,ilifax. 

Dixon,  W.  F„  &  Co.  60,  Percival  Street,  C.  on-.M,,  Manchester. 

Rcid  Gear  Co..  Linwood,  ne;tr  Glasgow. 

Wild,  M,  B.,  &  Co.,  Argyle  Street.  Nechells,  Birmingham. 

Greases. 

Blumann  and  Stein,  Ltd,,  Plough  Bridge,  Ueptiord,  London,  S  E. 

Hack  Saws. 

Baynes,  Charles,  Knuzrien  Brook,  Blacklnirn. 

Hammers  (Steam). 

Davis  &  Piinirose,  I.eith  lionuorks.  Edinburgh. 
Niles-Bement  J'ond  Co.,  23-2,1;,  Victoria  Street,  London,  S.W 

Hoisting  Machinery. 

S« Conveying  Machinery. 

Horizontal  Boring  Machines. 

Asquith,  William,  Ltd.,  W'ell  Road  Works,  Halifax, 
Greenwood  &  Batley,  Albion  Works,  Leeds. 
Niles-Bement  Pond  Co.,  23-2,';.  V-ctoria  Stiect  L<»ndnn   S.W. 
Noble  &  Lund,  Ltd.,  Felling.'on-Tvnc. 
Swift,  George,  Clarence  Ironwoiks,  Halifax, 

Hydraulic  Leather. 

Ahleis,  Ad.,  W  hilley  Bay,  near  Newcaslle-oii.Tyne. 

Hydraulic  Machine  Tools. 
MIes-Bement-Pond  Co.,  23-2.1;,  Victoria  Street,  London,  S.W, 
Vauxhall  and  West  Hydraulic  Engineering  Co.  Ltd.,   23,  Colli te 
Hill,  London,  K.C. 

Icemaking  ano  Refrigerating  Machinery. 

H.J.  West  &  Co.,  114  iiK,  Soulhwark  B.ulge  Road,  London,  S.E. 

Indicators. 

Dobbie  Mclnnes,  Ltd,,  45.  Bothwell  Street,  Glasgow. 
Hannan  &  Buchanan,  75,  Robertson  Slieet,  Glasgow, 

Iron  and  Steel. 

Allen,  Edgar,  &  Co.  Ltd,,  Imperial  Steel  Works  Sheffield. 

Askham  Bros.  &  Wilson,  Ltd.,  Slietheld. 

Buckley,  Saml.,  St.  Paul's  Square  Birmingham 

Fairley  &  Sons,  James,  Old  Mint,  Shadwell  Street,  Birmineham 

Farnley  Iron  Co,,  Ltd,.  Leeds  Encland 

Flockton,  Tompkin  &  Co.,  Ltd,.  Neuhall  Steel  Works  Sheffield 

Fried,  Krupp,  Grusonwerk,  Magdeburg-Buckau  Gcimanv 

J.  Frederick  Melting,  14,  Park  Row-,  Leeds  Encland 

Parker  Foundry  Co,,  Dei  by.  '     '**'""' 

Purden,  John  &  Sons,  Lnmbhill  Forge,  by  Maryliill  Uli^fow 

Roc  Steel   Castings  Co,,  Ltd.,  Tcinrle   liar    House,  Fl.ei  "Stre.t, 


undry 


,  Engl.nnd. 


Waltei  Scotl,  Ltd,,  Leeds  Steel  Woiks.  I.i 

Ironwork  (Constructional). 

K.  A.  Keep.  Juxoii  ^  Co.,  Barn  Street,  Biiniingham, 

Ironwork  (Galvanised). 

F.  A,  Keep,  Jux.in  &  Co,,  BarnSliet;,  L.iniiiigliam, 

Lathes. 

Asquith,  William,  Ltd..  Well  Road  Woiks  Halifax 
Bradbury  c^t  Co.   Ltd.,  Wellington  Woiks,  Oldham', 
Dean,  Smith,  and  Grace,  Ltd.,  Kci,i;hley 
Eclipse  Tool  Manufacturing  Co,,  Linwood,  near  Glasgow 
Lcckenby,  Benton,  &  Co.,  Perseverance  Ironworks   Haliiav 
Mitchell,  D..  &  Co.,  Ltd.,  Parsonage  Works    KeiilVev 
Niles-Bement^^Pond  Co,  23-25,  Victoria  Street,  L^ndJn,  S,W. 
Noble  &  Lund,  Ltd.,  Felling-on.Tyne 

Northern  Engineering  Co.  (iqoo),  Ltd.,  King  Cross  near  H-.liii» 
SwifL  George.  Clarence  Iro.. works.  Halifax  "' 

Lathe  Carriers 

Williams,  J.  H„  &  Co..  Brooklvr,  Xew  York,  U.S.A. 


Laundry  Machinery 

Hill  and  Hcrhcrl,  Ltd,,  Gnat  Centra  :Slreet,  Leicester, 
Sunimerscales.   v\   ,    &_  sons.    Ha,,    tnglnecis,    Pho^ii 
Kcighley,  England 

Lifts. 

Waygood  &  Co,,  Ltd,,  Falmouth  Road   London.  S.E. 

Lubricants. 

KUimann  &  Stern,  Ltd,,  Plough  Bridge.  Deptlord,  IxinAaa  S.E. 
Reliance  Lubricating  Oil  Co..  The,  19  &  2c,  Water  Lane,  Great  Towe 
Street,  London,  E.C, 

Machine  Tools. 

Asquith,  William,  Ltd,,  Well  Road  Works,  Halifax. 

George  Addv  &  Co,.  Waverley  Works,  Sheffield, 

Hateman's  Machine  Tool  Co,,  Hiinslet.  Leeds, 

Beanland,  Perkin,  &  Co,,  School  Close  Woiks,  Leeds. 

Bertrams.  Ltd.,  St.  Katherine's  Works.  Sciennes,  Kdinburgh. 

Bradbury  &  Co.,  Ltd.,  Wellington  Works,  Oldham 

Breuer,  Schun.acher    &    Co.,  Ltd.,    Kalk,  near    Cologne-on-Rhii  c 

(Germany). 
Consolidated  Pneumatic  Tool  Co,  Ltd  ,  Palace  Chambers,  q.  Bridge 

Street,  Westminster,  S.W, 
Cunliffe  &  Croom,  Ltd..  Broughlon  ironworks.  Manchester. 
Dean,  Smith  &  Grace.  Ltd.,  Keighley. 

Dempster,  Moore  &  Co.,  Ltd.,  4Q,  Robertson  Street,  Glasgow, 
FengI,  A.,  &  Co.,  Grafton  Sireet,  Altrincham. 
Greenwood  &  Batley,  Ltd.,  Leeds. 

Iones&  Lamson  Machine  Co,,  97,  Queen  Victoria  Street,  London,  t  C. 
John  Lang  &  Sons,  Johnstone,  near  Glasgow. 
Luke  &  Spencer.  Ltd..  Broadheath,  Manchester. 
los.C.  Nicholson  Tool  Co.,Citv  Rd,Tool  Wks..  Ncwcastle-on.Tyne 
Niles-Bement-Pond  Co.,  23-25.Victoria  Street,  London,  S,W. 
Moble  &  Lund  Ltd,,  Felling-on-Tyne, 

Northern  Engineering  Co.,  1900,  Ltd.,  King  Cross,  ne.ir  Halifax. 
|.  Parkinson  &  Son.  Canal  Ironworks.  Shipley.  Voikshiie 
C.  Redman  &  Sons.  Halifax. 
Resides,  12,  Aire  Street,  Brighouse,  Yoiks, 
Rice  &  Co.  (Leeds),  Ltd.,  Leeds,  England, 
G.  F.  Smith,  Ltd.,  South  Parade  Halifax. 
Swift.  George,  Cl.irence  Ironwoiks,  Halifax. 
Taylor  and    Challen.   Ltd.,  Derwent   Foundry,   Conslitu'.ion    Hill 

Birmingham 
Vauxhall  and  West    Hydraulic  Engineering  Co.,    Ltd,,  23,  College 

Hill,  London,  F^.C, 
Ward,  Haggas  and  Smith   Keighley. 
H,  W,  Warn*  Co.,  Lionel  Stieet,  Birmingham 
T,  W,  Ward,  Albion  Works.  Shefheld. 
West  Hydiaulic  Engineering  Co.  (see  V.iuxhall  and  West  Hvdrauhc 

Engineering  Co.  Ltd.),  23,  College  Hill,  London,  F;,C. 
Winn,  Charles  &  Co.,  St.  Thomas  Works,  Birmingham. 
Vorkshiie  M.iclaiie  Tool  and  Engineering  Works,  Livcrsedge,  Vorks. 

Machinery  Merchants. 

Greenwood,  Thuiiia>.  W,itersiie,  Halifax. 

Marks. 

Pryor,  Edwaid,  &  Son,  tS,  West  Sticel,  Sheffield, 

Metals. 

Delta  Metal  Co.,  Ltd.,  East  Greenwich,  London.  S.E, 

Magnolia  Anli-Fiiction  Metal  Co,,  Ltd..  of  Gieat  Britain   4U,  yueen 

Victoiia  Street.  London.  E.C. 
Phosphor  Bronze  Co.,  Ltd.,  Southwark,  London,  S  E, 

Metals  (Perforated). 

Brown,  Andrew,  &  Co,,  iio.  Cannon  Stieet,  London,  f:,C, 
Meguiii,  Fr.,  &  Co.,  Lid.,  Engiiieeiing  W.  rks.  Dillingen-on-Saar. 
Staniar,  John,  &  Co.,  .Manchester  Wire  Works,  Manchester 

Mining  Drill  Steel. 
Flockton.  Tompkin,  &  Co,,  Ltd,,  Newhall  Steel  Vi'oi  ks,  Shefiield, 

Office  Appliances. 
D-v  s  J.  hn,  &  S.  n,  I  td.,  3c,  All  Saints'  W.  rks,  Dei  by. 
Haldeu  &  Co.,  J.,  8,  Albeit  Squaie,  Manchester, 
Hall  &  Co,,  B.  J.,  39,  Vicloria  Slieet,  London,  S,W. 
Inglesaiit,T„  &  Sons,  Ltd.,  Atlas  House,  Leicester, 
Lyle  Co.,  Ltd.,  Harrison  Street.  Gray's  Inn  Road.  London   W,C 
Rockwell-Wabash  Co,   Ltd.  69.  Milton  Street,  London,  E  C 
Shannon,  Ltd..  Ropemaker  Street.  London.  E.C. 
Trading  and   Manufacturing  Co..   Ltd,,  Temple  Bar    House    Fleet 
Street,  London,  E.C, 

Oils,  &c. 

Blumann  and  Slciii,  I  Id  ,  I'Imii.cIi  Bridge,  Deptford,  London, 

Oil  Filters  and  Cabinets. 
Valor  Co,,  Ltd.,  Rocky  Lane,  A>ton  Cress  Eirmingl  am 

Packing. 

Beldaiii^  Packing  &  Rubber  Co,,  93.94,  Gracechurch  Street.  L  01  don 

Lancaster  &  Tongc,  Ltd.,  Pendleton,  Manchc'ler. 
Redfein  .*  Co.,  S.,  Swan  Lane,  New  Brown  Street,  Manchester 
Quakci  City  Rubber  Co.,  Coronation  House,  Llovds  Avenue  t  C 
United  States  Metallic  Packing  Co.,  Ltd,,  Bradford, 
Paper. 

Lepaid  &  Smiths.  Ltd.,  29,  King  Street,  Covent  Gar  dtn.  London,  W 

Patent  .Agent. 

'•ss^L:^d:'i;'S^'c>"''"""''^'  '^^^""'^  "'"-•  ^"■'<"^«- 
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DUST  DESTRUCTORS  to  be  effective  must  be  HOT. 


The  "FERY" 
Radiation  Pyrometer 

may  be  used  to  ensure  the 
control  of  the  Combustiui 
Chamber  Temperature. 


The  Temperature  can  be 
read  in  20  seconds. 

The  Instrument  is  ne\-er 
in  contact  with  the  source 
nf  heat,  and  is  therefore  in- 
destructible. 


Price  complete,  £26  3s. 


,1      '^ix 

Sole  Agents  for  the  British    Empire,  American   Continent,    the  Far  East,    Scandinavia,   etc. 

THE  CAMBRIDGE  SCIENTIFIC  INSTRUMENT  COMPANY,  LTD., 

CAMBRIDGE,    ENGLAND. 


BROWN  &  MAY, 

ESTABLISHED    FIFTY    YEARS. 


Ltd. 


Our  Portable  Engines  from  2  to  25-h.p.  nominal  are 
absolutely  the  latest  and  most  improved  Engines  of 
their  class  on  the  Market,  having : — 

(I.)    Cylinder  and  Crank   Shaft  Brackets,  on  Wrot  Iron 
Supports. 

(2.)    Pickering  Governors  are  provided,   which  arc  un- 
doubtedly the  most  sensitive  means  of  regulation  obtainable. 
(3.)     100  lbs.  working  pressure. 


Portable,  Horizontal,  Vertical. 
Uodertype,  Colonial, 
and  other 
Steam   Engines.  Boilers, 
Centrifugal  Pumps, 

6c..  6c. 
MaKcrs  of 

OIL     ENGINES 


C.-italogucs  free  on  application  in  Enjilisli, 
Idnsian.   l'"rcncti.    Gernun,  Spani!.li,    and 

I'oi  tlii;ui:SL-. 


DEVIZES    Eng 
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Photo  Copying  Frames. 

).  Haldc.  &  Co..  S,  Alherl  Square,   Manchesti-r, 
B.  J.  Hall  S  Co.,  3q.  Victoria  Street,  London.  S.W. 

Photographic  Apparatus. 

Marion  &  Co.,  Ltd.,  22  and  23,  S  >ho  Square  London,  W. 

Pinch  Bars. 

Samson  &  Co.   Garforth.  near  Leeds. 

Pipe  Wrenches  (Chain). 

Williams.]    H..  &  Co..  Krooklyn.  N'eiv  York    t'.S  A. 

Pistons. 

Lancaster  &  Tonge,  Ltd.,  Pendleton,  M.inc-hester. 

Planished  Sheets. 

Zeilz  &  Co.,  21.  Lime  Street,  London.  K.C. 

Pneumatic  Tools. 

Consolidated     Pneumatic     Tool     Co..    Ltd.     Palace      Chambe 
9,  Bridge  Street,  Westminster,  S  W. 

Porcelain. 

Gustav  Richler,  Cliarlottenburg,  near  Berlin,  liermany 

Presses  (Hydraulic). 

Greenwood  &  Batley,  Albion  Works,  Leeds 
Niles-Hement-Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 

Publishers. 

Ocarles  Griffin  &  Co.,  I.ld  ,  Eveter  Street,  Strand,  London,  VV.C. 
King,  P.  S.&  Son.  4.  Great  Smith  Street,  Westminster,  S.W, 
MeuT  Zealand  Mines  Record,  VVellmgton,  New  Zealann. 
Spon.  E,  and  F.  N.,  125,  Strand,  W.O. 

Pulley  Blocks. 

Kranios  Ltd.,  Locksbrsok  Engineering  Works,  Bath. 

Pumps  and  Pumping  Machinery. 

Drum  Engineering  Co..  33   Brook  Street,  Bradford. 
Enke,  Carl,  Schkeuditz-Leipzig,  Germany. 

Fraser  S  Chalmers,  Ltd     <,  London  Wall  Buildings,  London,  E.C. 
J   P.  Hall  &  Sons,  Ltd..  Peterborough. 
Hathorn.  Davev  &  Co..  Ltd..  Leeds,  England. 

Positive  Rotary  Pumps,  Ltd.,  23,  Northumberland  Avenue,  Londo 
VV.C. 

Radial  Drilling  Machines. 

Asquith,  William,  Ltd.,  Well  Road  Works.  Hahfa.x. 

Greenwood  S  Hatlev,  Albion  Works,  Leeds 

Mitchell,  D.,  &  Co.  Ltd.,  Parsonage  Works,  Keighley. 

Niles-Hement-Pond  Co.,  lyis.  Victoria  Street,  London,  S.W. 

Noble  &  Lund,  Ltd.,  Felling-on-Tyne. 

Northern  Engineering  Co.  (iqooI,  Ltd,,  Kmg  Cross,  near  Hahfax. 

Swift,  George,  Clarence  Ironworks.  Halifax. 

Rails. 

Wm    Firth.  Ltd..  I.eed=. 

Railway  and  Tramway  Fastenings. 

Bayliss.  Jones  &  Bayliss.  Ltd.,  Moum.irc  Grecu,  Wolverh.inipton. 

Riveted  Work. 

P    A   Keep,  |uxon  &    Co..  Forward  Works.  Harn  Street.  Hlrminghar 

Roller  Bearings. 

Hyatt  Roller  Bearing  Co..  47.  Victoria  Street,  London,  S.W. 

Roofs. 

D.  Anderson  &  Son.  Ltd.,  I.agao  Felt  Works  llelfatt. 
Clayton.  Son  Si  Co.,  Ltd.,  Hunslet,  Leeds. 
Head,  Wrightson  &  Co..  Ltd.,  Thornahv-on-Tees. 
McTear  &  Co..  Ltd..  Newtownards  Road,  Belfast. 
Mellowes  &  Co  ,  Ltd.,  ShelTiekl. 

Ropeways  (Aerial). 

Bu'livantS  Co  .  Ltd.,  72.  Marl:  Lane.  :..innou    EC. 
Pohlig,  J„  Ltd.,  Cologne,  Germany, 

Scientific  Instruments. 

Cambridge  Scientific  Inslrur 


,  Ltd.   Cambridge. 


Shearing  and  Punching  Machines. 

liciker,  R.,  &  Co.,  ^1.,  City  Ro.id.  l.onilon,  E.C. 

Slotting  Machines. 


Noble  &  Lund,  Ltd.,  Felling 
^ift,  Geo'-ge,  Cl.irence  Iroi: 


,-Ty 


Halifax. 


Spanners. 

Willi.tms.  J,  H,  &  Co.,  Brf  oklyn.  New  York,  U.S.A. 

Stampings. 
Thomas  Smith  &  Sons  of  Saltley,  Ltd.,  Birminghani 
Wiliiamt,  J.  H.,  &  Co.,  Brooklyn,  New  York,  U.S.A. 


Stamps  (Rubber). 

Rubber  Stamp  Co.,  1  &  2,   Holborn  Buildings  Broad  Street 
Birmingham. 

Stamps  (Metal). 

Edward  Pryor  &  Son,  6,S.  West  Street,  Sheffield, 

Steam  Traps. 

Lancaster  &  Tonge,  Ltd.,  Pendleton.  Manchester. 

Steam  Wagons. 
Thornycroft  &  Co.,  Ltd.,  I.  I.,  Chiswick,  London,  W. 
Yorkshire  Patent  Ste.am  Wagon  Co.,  Pepper  Road,  Hunslet.  Leeds. 

Steel  Structures. 
Ashmore.  Henson.  Pease  &  Co..  Ltd.,  Stockton-ou  Tees. 
Clayton.  Son  &  Co.,  Ltd.,  Hunslet,  Leeds. 

Steel  Tools. 
Buckley.  Sam]  St.  Pauls  Square,  Birmingham. 
Pratt  S  Whitney  Co.,  23-35,  Victoria  Street,  Loudon,  S.W. 

Steel  (Tool  Steel). 

Buckley,  Sanil.,  St.  Pauls  Square,  Birmingham. 

Flockton,  Tompkin  ii  Co..  Ltd.  Newhall  Stiel  Works.  Sheflield. 

Stokers. 

Ed.  BennisS  Co.,  Ltd.,  Bolton.  Lanes. 

Stone  Breakers- 

S.  Pegg  &  Son,  Alexander  Street.  Leicester. 

Superheaters. 

A   Bolton  it  Co.,  49,  i:)eaiisgatc.  Manchester. 

Testing  Machmes. 

Denison,Saml.,  iV  Son,  Ltd.,  Hunslet  Moor,  near  Leeds. 

Time  Recorders. 

Howard    Bros.,  40,    Paradise  Street,    Liverpool,    and    loob,    Oueen 
Victoria  Street,  London,  E.C. 

Tubes. 


Turbines. 

Greenwood  &  Batley,  Albi,.n  Woi  ks.  Leeds. 
S.  Howes  Co..  64,  Mark  Lane,  London,  EC. 

Typewriters. 

Empire  Typewriter  Co.,  77.  tlueen  Victoria  Street,  London,  E.C. 
Yost  Typewriter  Co.,  50,  Holborn  Viaduct,  London.  E  C. 

Valves. 

Holmes  &  Co..  W.  C,  Huddnsfield. 

Hopkinson.  J.  &  Co.,  Ltd..  Bnt.annia  Works,  Huddersfield. 

Hunt    &    Mitton.    Crown    Brass    Works,    Oozells    Street   North 

Birmingham. 
Scotch  and  Irish  Oxygen  Co.,  Ltd..  Rosehill  Works. Glasgow. 
Shaw,  Joseph,  Albert  Works.  Huddersfield. 
Winn,  Charles.  &  Co.,  St.  Thomas  Works,  Birmingham. 

Ventilating  Appliances. 

Matthews  .t  Yates,  ltd.  Swinton.  Mancheslcr 

Water  Softeners  and  Purifiers. 

L.assen  &  II  jurt,  5;.  (Jueeu  Victoria  Street,  London,  KG. 

Wagons— Steam. 

Thornvcroft  &  Co..  J.  I.,  Ltd..  Chvswick,  London.   W. 

Yorkshire  Patent  Steam  Wagon  Co.,  Pepper  Road,  HuiitU-t,  Leeds. 

Weighing  Apparatus. 

W.  St  T.  Avery.  Ltd  .  Soho  Foundry.  Birmingham,  England 
Denison,  Sanil.,  &  Sou.  Ltd.,Hunslet  Moor,  near  Leeds. 

Wells  Light. 

A.  C.  Wells  &  Co  .  looA.  Midland  Road,  St.  Pancras.  Lonil  >v>,  N.W. 

Wire  Ropes. 

BuUivant  S  Co..  Ltd..  72,  Mark  Lane,  London,  E.C 

Wire.  Working  Machinery. 

Kd.  Brand   35,  Shakespeare  Street   Manchester. 

"  Woodite." 

"Woodlte"  Company   Mitcham,  Surrey. 
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■  TELEGRAPHIC  ADORES^:— 

I     "THOM,  PATRICROFT." 


f6  m:n 

Telephone:  No.  09  Eccles.  Contractor  to  h7m.  'coycrnmeat 


Canal  lUorhs, 

palricrojl.  jMarch  30lh,  1906. 


£AuiA  t:^ 


SEAR  MAXCllESTER. 


M^i^ 


7/^^^y 


I 

I  ^    /      ^ 

I      To  Messrs,  Page's  Weekly  Readers  A  /         ^/       !^/  I 

Everywhere,  //  I 

L L J 


kk 


VALOR  PATENT  WASTE  OIL  FILTER 


BEST     AND     MOST     EFFKCTIVK     IX     TlIK 
rxiTKD     KIXGDOM. 

For    thoroughly     cleansing    dirty    ol!    so 
that  it  can  be  re-used. 

NO    CHAXCK    FOR    AR(in.\IKXT. 
TO     YOUR     PROFIT     AXI)     ADYAXTAOF. 

It  saves  your  oil.     It  saves  your  money. 
WHAT    MORE    DO    YOU    WANT? 

Use  the   "Valor"   Patent  Oil  Filter  which  will 
Repay  its  Initial  Cost  in  a  few  weeks. 

Cases  Free  and  Carriage  Paid  to  any  Railway  Station 
in  England  and  Wales. 


I:ASE   ADDIfESS   l^'    FULL 

THE  VALOR 


Xo. 

To  Filter 
per  week. 
Approx. 
Callous. 

Capacity. 

Gallons. 

Hii,i;hl. 
Inches. 

Dia- 
meter. 
Inches. 

Filtered  1 
Oil.      1 

Dirty 
Oil. 

Price. 

I 

2IO     4 

1           '4 

3 

24 

9    1  ag- 

2 

3  to    6 

1           2 

4 

28 

io     1  46/6 

3 

8  to  i6 

4       ' 

6 

32 

iz        60/- 

4 

12  lo  24 

6      1 

K 

36 

14      1  75/- 

5       1 

15  to  30 

II       1 

17 

4t 

18        100  - 

6       1 

20  to  50 

12       1 

24 

48 

18      1  120 

COWPANY,  Ltd., 


Oil  Killer  WorKs 

ASTON   CROSS 


BIRIVJINCHAM. 
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Illustration  shoves 
Hydraulic  Flanging 
Press    Progressive 
Typei,  for  Flanging 
Boiler  Plates,  etc. 


RICE  &  CO.  ^^''^'^^ 

LIMITED, 

LEEDS, 

ENGLAND, 


HYDRAULIC 


Riveters, 

Presses, 

Cranes, 

Punches, 

Shears, 

Hoists, 


Lifts, 
Pumps, 
Accumulators, 
Intensifiers, 
Valves, 
k„  k. 


ABC  Code,  4th  Edition,  used. 
Tck-ynphic  Addixss  :    "  Press.   Leeds.' 
Tuk-plionc  .\().  :    :3()2. 


SLOTTING 
MACHINES 

Every  Macbinc accurately  made 
and  well  finished. 

All  kinds  01 

MACHINE    TOOLS 


Write  for  p.-iilicula 


G.  F.  SMITH,  Ltd 

South  Parade,  HALIFAX. 


GREENWOOD  &BATLEY,L'' 


Machine  Tools. 

Dynamos  &  Motors. 

De  Laval's  Patent 
Steam  Tarbines. 


Gve.  OETOMBAY,  Mce.  DELANGE  &  Cie. 

Engineering  Works.  HOBOKEN,  near  ANTWERP. 

SiMXiALiTiiis  :  APPLIANCES  KOK  PUHLIC  WORKS  :— 
Dredgers.  —  Elevators.  —  Excavatoi  s.  —  Tugs.  —  Centrifugal 
Pumps. — Sand  Pumps. — Ballast  Barges. — Lighters.-  Yachts. — 
Hand,  Steam  and  Hydraulic  Cranes. — Drawbridges. — Pontoons. 
— Derricks. — Hand  and  Steam  Winches. — Steam  Engines.— 
Traction  Engines. — Plant  for  Blast  Furnaces. — Steel  Works, 
Holing  Mills. — Gasholders. — Steam  Hammers. — Shearing  and 
I'l.ite-edge  Planing  Machinery,  &c. 
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MODERN   PLANING 

Modern  requirements  can  only  be  met  by  a  tool  with 
Variable  Speeds  on  the  Cut  and  Constant  Highspeed  on 
the  Return.  These  necessary  features  are  most  satis- 
factorily realised   in  the 

Bateman    Patent    High=Speed    Planer 

as  an  inspection  of  the  following  Speed  Table  w  ill  show. 


Size  of  Planer. 

Length  of  Ti"^ 
stroke       7/,' 

of  10 
esof 
and 

Feet 
travelled. 

Stroke 
X  2  X  10 

Average 

Speed. 
Feet  per 
minute. 

Maximum 
Speeds. 
Feet  per 

Mean 
Speed. 
Feet  per 

in.        in.       ft. 

24  X  24  X    6 

36  X  36  X  20 

iWith     3-speed 

gear  bo-\  for 

cuti 

•42  X  42  X  12 

42  X  42  X  20 

60  X  60  X  12 

ft.    in. 

6     n 

20      3" 
20      3 
20      3 

11      0 
22      6 
13      0 

1 
10 
6 

4 

2 
6 
4 

1 
14 
46 

3S 
39 
S 

126 
405 
405 
405 

220 
450 
260 

Ill 
40 
&S 
85 

84 
6S 
63 

80      225 
24       16:) 

42     ua 

61       163 

45       145 
42J     140 

7S      210' 
23       150 

41  J,     l.iO 
60*     150 

57J     165 
444     141  1 

42  127 

*  .\s  illustrated. 
This  Machine  is  doing  100  percent,  more  work  than  its  predecessoi.    - 
Time  your  planers  and  compare  with  the  above  speeds. 
Then  calculate  what  you  loseyearlyby  using  old-fashioned 

tools,  and  write  to  us  for  our  Catalogue. 
4  ddress — 


42in  X42in.x  12  ft  PATENT  HIGH  SPE  ED  PLANI 
Speed   Motor  for  the  Cut,  and  Constant   Speed    Moto 
speed  of  165  ft.  per  minute. 


B.  H..  BATEMAN'S  MACHINE  TOOL  CO.,  LTD.,  Balm  Road,   LEEDS,  ENG. 


POWERFUL,       DURABLE,       ACCURATE. 

These  are  essential    qualilications  in   machines   of  the   type   ilhistiated. 

Our   make  comphes  with  these  requirements,  and   in  addition  embodies 

all  the  most  advanced  time  and  labour  saving  features. 

COMBINED  HORIZONTAL 
DRILLING,  BORING, 
FACING.   AND   MILLING 
MACHINES     .       .       . 

Large  range  of  speeds  and  feeds. 
Tables  self-acting  in  all   traverses. 
Strong  and  rigid  for  high  speeds. 
Cover    a   very   large    range,    and 
various  classes  of  work. 

Send  for  descriptive  Booklet,  BI. 


CONTRACTORS 
XI  th« 
ADMIRALTY 
WAR  OFFICE, 
Etc. 


WILLIAM  ASQUITH, 


LTD. 


SPECIALISTS  in 
HIGH  SPEED 
DRILLING  and 
BORING 
MACHINES. 


Well    Road  Works,   HALIFAX.  England. 
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Inaccuracy  of  lathe  work  is  rectified  by  the  Grinding  Machine 
and  inaccuracy  of  planed  work  is  rectified  by  HAND  LABOUR, 
but    accuracy    and    speed    are    secured    by    using 

REDMAN  PLANERS 


with    their    instantaneous 
change  FOUR  CUTTING 
SPEED       COUNTER- 
SHAFTS. 


Ask     specially 
for  Planing 
Machine 
Catalogue. 


C.    RED]VIAI>J    &    SOIO^S,    Dunkirk.    Halifax.    ENGLAND. 


Gunliffe&Croom.Ltd 


SHOWROOMS: 
66.   Victoria   St.. 
Mancheslei 


Broughton    Lane, 

MANCHESTER, 

ENGLAND. 


Alade  in  Two 

Si/e.-;. 


20  &  24 
inch. 


24-lNCH     SWING     DRILL. 


UPRIGHT 
DRILLING 
MACHINES. 

SPECIFICATION. 

2<..i,Hl,  .4.i„ch 

iiLicliiiic.  m.ichine. 

Drills  from  the  solid        ...         ...  i]in.  lUn. 

Diameter  of  spindle         ...         ...         lijin.  i^in. 

Distance — spindle  to  baseplate  ...   3ft.  <)'w.  4  ft. 

Vertical  adjustment  of  spindle  ...  Sin.  Sin. 

Diameter  of  table  ...  ...        ibiin.  14  in. 

Approximate  weii^ht        6Ac\vt.  10  cwt. 

PRICES   ON    APPLICATION. 
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LAUNDRY 


MACHINERY 

and  Steam  COOKING  APPARATUS. 

Please  write  for  our   New  Catalogue,    N. 


Sunimerscales,  Ltd.,  enqland 


I  Dean,  Smith,  &  Grace, 

^  LTD.. 

^  Lathe     Manufacturers, 

E,..Mished  KEIGHLEY. 


1865. 


/  WRITE      FOR      CATALOGUE.  (^ 


^ 


See    Our  Advertisement   next   WeeR. 


^ 


High-Class  Lathes 
\  Radial  Drills. 


Virite  tor  ntir  Lists. 

D.  MITCHELL  &  CO 

Ltd. 

Parsonage  Works,  KEICHLEY. 

Telegrams:    "Tools.   Kek.hlev." 
On  War  Office  and  India  Office  Lists 


4) 


L-ft.&.«..ftAftAA-4  A4  *  A*  AAA  #  A** 

WE  MAKE  I 


_J 


41 
t 

\ 

i 

« 
4 

4 
4 


HIGH-SPEED 
LATHES 

A  Speciality. 

"ACCURATE." 

"DURABLE." 

"POWERFUL." 

8iln.,  lOln.,  iind  12  In. 
Centres. 

REASONABLE  IN  PRiCE. 
UNEQUALLED  IN  POWER. 

SeuD  U5  i^ouc 
3nqutvtcs. 


NOBLE  &  LUND,  Limited,      i 

FELLING-ON-TYNE.    f. 


( ■»  »  *  t  »  ^  W  tT. 
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Electric    Hoisting   and    Hauling   Gears. 


MAINLAND    TAIL    ROPE. 

HAULING    GEAR    (Sho 


Telephone:  No.  208  Aston. 
Telegrams:  "Hauling,  Birmingham.' 


thout  Motor.) 

f/f    SPKCIALIT/ES    ARE—     : 

Haulage  and  Hoisting  for  all  purposes  ;  also  Pumping 


M.  B.  WILD  &  CO.,  ^'^^n'S?he?i!'s'^'^'^  BIRMINGHAM. 


IMPROVED 

Pipe  Bending 
Machines 

For  Pipes   up   to 
14  in.  diameter. 

R.BEGKER&Go. 

53,  CITY  ROAD,  £.C. 


>^  WINirS 

^^  RELIABLE    . 

JiU      FIRE  APPLIANCES 


FRIED.  KRUPP  A.-G.  GRUSONWERK, 

CRUSHING 
and  MINING 
MACHINERY. 


Magdeburg= 
Buchau. 


Stone     Breakers.     Stamp    Batteries, 
Roller  Mills,  Edge  Runners,  Ball  Mills, 

TUBE    MILLS, 
Amalgamating.     Concentrating     and 

Leaching  Plant. 
Large  Testing  Station  at  the  Works. 


W.    STAMM, 


March  jo,  rgoG. 
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Steelwork,  &c. 


t  CLAYTON,  SON  &  Co., 


LTD.. 

HUNSLET,   LEEDS, 

MAKERS    OF    THE 

LARGEST  STEEL  TANK 

AND     THE 

LARGEST  GASHOLDER 
IN  THE  WORLD. 


ROOFING, 

CONSTRUCTURAL 

STEEL     WORK, 
PETROLEUM     TANKS. 


'  Gas,  Leeds." 


London   Ojfice  : — 
60.  Queen  Victoria  Street. 


%    "  Little  Giant  "  Turbines, 

Pelton  Wlieels  &  Water  Motors. 

CHEAPEST    TO   ERECT.    FIX,    AND    MAINTAIN. 
FEWEST    WORKING    PARTS    OF    ANV   TURBINES. 

CATALOGVE    FREE    UFOS    AFFLICMION .  ~ 

THE  S.   HOWES   CO,, 

Manufacturers    of    Special   Machines   for 
Flour,  Stamp,   Corn  and  Cereal  Mills. 
Coffee  and  Rice  Plantation  and    Milling 
Machinery. 

Saw-Dust,    Bark,     Cement,   and    Plaster 
Packers, 

Over  Fifty  Years'  Experience.     Government  Ctnlr^clors. 
Telegrams:  "  BARBEAU.  LONDON."      Telephanr  :  1924  Avenur, 

64,     MARK    LANE,    LONDON.   England- 
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For   Rapid    and    Economical   Handling 
of  General  Cargo,  Coal,  Ore,  &c. 


Sec    ')ur    Adveitisciiicnt 

TEMPERLEY     TRANSPORTER     GO., 

72,  Biskopsgate  Street  Within, 

LOMOON,   E.G. 

Telephone:  31.5  London  Wall,  Telef;r;nns  :  ■■Tr.iiM.mo."         I 


VULKANUS 

Spring  Power  Hammer. 


7he  most  practical,  easily  managed,   adaptable,   and 

durable  spring  power  hammer  in  existence. 
The  ••  l/ulcanus  "  forges  fast  and  well. 
It  can  be  used  both  for  heavy  and  small  forgings. 
It  is  very  suitable  for  welding. 
It  is  easy  to  erect  and  easy  to  manage. 
Takes  up  but  little  room. 

Great  stribing-power  in  connection  with  little  motiiie 
power. 

HUNDREDS    IN    USE. 


Aktiebolaget  B.  A.  HJORTH  &  Co.,  Stockholm, 


.\]aki;h   ;o,  !i)o6. 


PAGES     WKKKLY, 


"^"^IS       ^ 


li  fM}^^^ ' yiWMW  ] f     '  Time  Recorders 


IT     IS 


TEN   TO   ONE  !!! 


If  you   write   for  a   Descriptive   Booklet    and  Price    List  of 

The"Dey  "Time  Register 

-Howard  Bros.. 

The   "Proprietors, 

lOOb,  Queen  Victoria  Street,  London,  E.G., 

orjiead^office,    ^Q    p^radisc    Strcct,  Liverpool, 

AND    LOOK   INTO    THE     QUESTION   oi   Time    and    Cost    Kccpin*;, 

you,  will    find     you    are     LOSING    MONEY    where    yuu    could    SAVE 
it  by   using    the    "  DEY "   TIME    REGISTER. 
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Hall  &  Sons,  Ltd.,  J  P. 
Hannan  &  Buchanan   ... 
Harlicv  &  SuUdcn     . 
Hasenclever  bijlmc,  C.  W. 
Hathorn,  Davey  it  Co..  Ltd 
Heenan  &  Froude 
Hepton,  \V..  and  Son, 
Hill  and  Herberl,  Ltd,  ... 
Hiorth.  B.  A   &  1-0-       . 
Holmes  &  Co.,  W.  C.    ... 
Hopkiufou,  I..  &  Co.,  Ltd. 
^orsfall  Destructor  Co. 

Howard  Bros 

Howes  Co..  S 

H  udswell,  Clarke  &  Co.,  Ltd. 
Hughes  &  Lancaster    ... 

Hughes.  G.H 

Hunslet  Engine  Co. 

Hunt  and  Mitton 

Hyatt  Koller  Bearing  Co. 


iia  Rutber,  Gutta  Pcrcha.  and  Telegraph    — 

Works  Co.  Ltd 

;lcsanl.  T  .  &  Son-   Ltd.  ; 


Iniide  Fi.mt  Cov 


INCLCSANTS 


MOST   UP.TO.DATE   OFFICES 
USE  THEM 

ALL   NEED   THEM 


They  are  _, 

particularly 
applicable 
to  the 

ENGINEERING 
BUSINESS. 


Systems 


DEXC5 


a  of  the  Card  Systc 
ir   you  are    uncertain   of 
he    applicability    of    it    to 
tour  bualneas,  write  us  i 

:nd  you  detailed 


INCLESANTS  L"  uS 


Wci-Ka:    ASH    STREET. 
LEICESTER. 


LONDON    OrriCBS   AND    SHOWROOMS: 

CRAVEN    HOUSE, 


KINIGSWAY,    W.C. 
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i'Wmii^nxif 


Miscellaneous 


MATTHEWS  &  YATES.  LL"^ 

Swinton,   MANCHESTER. 


The   Cyclone 

Steam   Fan 

IS    EXTENSIVELY    USED    FOR 

Ship  Ventilation 

AND    SITUATIONS    WHERE    OTHER 
MOTIVE  POWERS  ARE    NOT  AVAILABLE 

LONDON  :  84,  Cray's  Inn  Road,  W.C. 
GLASGOW  :  144,  St.  Vincent  Street. 
LEEDS:   Standard  Buildings,  City  Square. 


Ulritc  for  Prices  and  Particulars 

NEW  "STANDARD 
MACHINES. 


Material, 
workmanshii' 

D  Devigx-.' 


PH(£NIX  DYNAMO 
MFC.  CO.,  Ltd., 

Thornbury  UJorks,    BRADFORD. 

London  Office  :  17.  Vicioria  St.,  Westminslti   -  \v 

rrafi-.tL-A^drt-       •  Phedyna.  London.       Telephone:  ic<>i  \  )    .'  i 


This  type  of  macliiiie 
stands  for  simplicity  of 
desii^n  and  excellence  of 
'.nanufacture.  No  special 
devices  are  employed  t'l 
ensure  sparkless  ruii- 
ninp.  the  commiitalion 
beini;  perfprt  '.vitlniu'. 
them. 

/'rice  Lists  from  : — 

T.  W.  Broadbent, 

Victoria   Electrical 

Works, 

HUDDERSFIELD 


Typical    D-T>pc    Machine. 


i>\[«n'i:f»i 
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Index  to  Advcrtiscrs-(contd. 


Johnson  and  Phillips.  I.'d. 
Jones  and  Lamson  Machti 


Keep.  F.  A.,  Ju;ion  &  Co. 
King,  r.  S.,  &  Son 

Kramo>,  Ud 

Krupp,  Fried 

Lancaster  &  Tonge.  Lid. 

I,awen  &  Hjort 

l.eckenby,  Benton  &  C". 
Leeds  Forge  Co..  Ltd.  ... 
Lepard  &  Smiths,  Ltd.  ... 

Lorrain,  J.  G 

Luke  &  Spencer.  Ltd.  ... 
Lyle  Co..  Ltd 

Jlabie,  Todd  &  Bard     ... 
McLaren.  J.  &  H. 
McTear  S  Co.,  Ltd. 

Magnesia  Coverings.  Ltd 

Magnolia  Anti-Friclion  Metal  Co..  Ltd 

Marion  &  Co.,  Ltd 

MaschinenfabrikSack  ... 

Matthews  &  Yates.  Ltd 

Mellowes  &  Co.,  Ltd.  

Melville  and  Macalpine  

Miller  &  Co.,  Hy 

Mirrlees- Watson  Co.,  Ltd 

MitcheU,  D.,  &Co.,  Ltd 

Mi.\  &  Genest     ..  


Outside  Front  Co 


Periam,  Ltd..  H.  W 

Phoeni.v  Dynamo  M^g.  Co.,  Ltd. 
Phosphor  Bronze  Co..  Ltd..  .. 
Piggott  &  Co.,  Ltd..  Thos. 

Pohlig.  J..  Ltd 

Positive  Rotary  Pumps.  Ltd., 

Pratt  &  Whitney  Co 

Pryor  &  Son.  Edward  . 
Purden  &  Sons.  John 


Quaker  City  Rubber  Ci. 


Redfern  &  Co.,  S. 
Redman  &  Sons,  C. 

Reid  Gear  Co 

Reliance  Lubricating  Oil  Co.  . 
Rice  &  Co.  (Leeds'  Ltd 

Richter.  Gustav 

Riter-Conley  Manufacturiu'.;  ( 
Robinson  &  Co.,  Ltd..  T.  D.  . 
Roc  Steel  Castings  Co..  L;d 
Rockwell-WabashCo.,Ltd.    . 

Roller,  A.  

Rose.  Downs  &  Thompson,  I.: 
Rubber  Stamp  Co. 


Injide  Front  Cov 


nmerscales  &  Sons.  Ltd..  W. 
>in  &  Son.  Ltd..  Jolin 


Taylor  S:  Challcn.  Ltd 

Temperley  Transporter  Co     .. 

Thorn.  John  Z 

Thompson.  John 

Thornycroft  &  Co.,  Ltd..  John  I 

Tomev.  J..  &  Sons 

Trading  and  Manufacturing  Co.. 

Treasure  &  Co..  J.  B 

Tubes,  Ltd 

Turner.  Atherton  &  Co. 


United  States  Metallic  Packing  Co..  I.'. 


Valor  Co.,  Ltd 

Vauxhall    and  West    Hvdraulic   En- 
gioeering  Co  .  Ltd 


Outside  Front  Cove 


Mo 


iit-Ha 


Nalder  Bros.  Je  Thompson    Outside  Back  Cove 
New  Gutta  Percha  Co.,  Ltd.   Outside  Back  Cove 

New  Zealand  Mines  Record 

Newton  Bros.      2 

Nicholson  Tool  Co..  Jos.  C 

Niles-Bement-Pond  Co.  

Noble  &  Lund.  Ud 1 

Northern  Railway  of  France 


Samson  &  Co 

Sankey  &  Son,  |.  H 

Schichau,  F. 

Schieren  &  Co.,  Chas.  A, 

Schnicke,  H.  F 

Scotch  and  Irish  Oxygen  Co..  Ltd.   . 

Scott,  E,,  &  Mountain,  Ltd 

Scott,  Walter.  Ltd 

Shannon.  Ltd 

Shaw,  Joseph        

Smith,  Ltd.,G.  F 

Smith  &  Sons,  of  Saltley,  Ltd.,Thomas 
Bouth-Eastern  &  Chatham  Railwav.. 

Spon.  E.  &F.N ■  ... 

Spottiswoode  &  Co..  Ltd. 

Stafford,  Arthur,  &  Co 


Parker  Foundry  Co. 
Parkinson  &  Son,  J. 
Pegg  &  Sons,  S — 


Stan 


.  W. 


Outside  Front  Co 


Staniar.  John  &  Co, 
Stirling  Boiler  Co..  Ltd 
Siiddeutsche  Kabelwerke.  A.-o. 


Ward  S:  Co  .  H.  W. 
Ward.  Ha^g;.s  i;  Smi 

Ward.  T.  W 

Waygood  &  Co.,  Ltd    .. 

Weaver  &  Co.,  B 

Weise  &  Monski 

Wells&Co..  A  C.  

West  &  Co.,  Ltd..  H.  J 
West  Hydraulic  EngiiieeiiuK  Co.     .. 
West  Pascagoula  Creosoting  Works 
Westinghouse  Electric  and  Maiui- 
facturing  Co..    Ltd.,  The  Briti^!:   ,,, 

Wild.  ^L  B..  &Co 

Williams  &  Co  ,  J.  H 

Winn  &  Co..  Charles     

"Woodite'Co.    ..  

Wrigley  ^  Co,.  Ltd.,  E.  G.      l::5ide  Front  Co 


Yorkshire  Patent  Jteam  Wagon  Co. 
Yorkshire  Machine  Tool  and   Engineering 

Works         ...  ..   Inside  Back  Co 

Yost  Typewriter  Co.,  Ltd. 


8UDDEUISCHE  KABELWERKE  A.-C,  Mannheim. 


(SYSTEM    BERTHOUD    BORELJ 

eontractors  to  the  Imperial  German  Postal  Jluthoritits 


ge:r]wiany'. 


Silk-Covcred 
Copper   Wires 

TELEPHONE    CABLES. 

Witb  Papci  ami  Ait  Insulation. 

LEAD-COVERED  CABLES 

Kor  all  Tensions  up  to  40,000  volts. 
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Miscellaneous 


PResses  Dies  /  ^  ^ 
Sheet  Metal  i> 

II m 


Coins,  w^-  *^_ 


DRAWING  Press. 


MACHINE     TOOLS 


Shipbuilders, 

Boiler 

Makers, 

and    Metal 

WorRers 

generally. 


FLOCKTON,TOMPKIN&Co.. 


Sc  i.A^tiiii;    r:ritc-MaMin.fi   Ma^liir 


BERTRAMS    Limited, 

Machine    Tool    Makers, 
St.  Katherine's  Works,  Sclennes, 


RE:A.I3Y'     A.PRIIL.     I2ch. 

THE  RISE  OF  GERMANY,  I870-I905. 

A   Lcctiiri;  dtlivLTcd  at  Bri^huunc  mi   I'eliriiary  otii,    looi'.  bv 

Author  of  "The  Cummcrci.ii  War  between  Knglaiid  ami  (kiinaiiy,  "The  American  Invasion,"  "The  Electoral 
ti  'verntnent  of  Greater  Britain,"  ■'  Our  Factories,  Worksliops,  and  Warehouses,"  "  The  Economics o(  Industrial  Hygiene," 
"  Universal  Military  Training;  and  its  Kliect  on  Labour  Ellicicncy,"  etc. 
Sl'.mm.xky  :  The  Kiery  Forge  of  War— Guttcnburg— German  Culture— Progress  of  the  Nation— A  Page  from  England's 
Kook — Kismarck  and  Tariffs — Germany  and  the  Iron  Trade— The  Chemical  Industry — Portland  Cement — Electrical 
Machinery — Naval  Progress — Effects  of  Conscription — Protection  and  Transport — RaiKvay;-  and  Canals —Co-operation -■ 
Fi>eal  Policy — Education — tlernianv's  Ambition — Inferinr  Natural  Resources — The  Crucial Te>t — Geinianic  Prosperity, etc 


LONDON:     P.   S.    KING  6    SON. 
Price     6d.,     post     fx?ee. 


4.   GREAT  SMITH  STREET.   WESTMINSTER. 

Tolophono  :  324  WESTMINST  FR 
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and_he_who  always  wrote,  now  write  the  more." 

To    obtain    true    comfort,  rapidity,  and    economy   in    writing, 
there   is  only  one  way ; 

Banish  Inkpots  and  Scratchy  Steel 
Pens,  and  use  a  "  SWAN  " 

Fountain  Pen. 


10/6,    16/6,    25 

upwards. 


is  cheaper  than 
next  best,  because  with 

it  you  buy  satisfaction,  not 
ciinstant  irritation. 

IT  COSTS  YOU  NOTHING 
TO   TRY    A    "SWAN." 

Money  bacK  if  not  satisfied.     That's  our  principle  1 

Sold  by  Stationers  and  Jewellers.     See  Catalogue,  free. 

MABIE,  TODD  {3  BARD, 

79  <5  80,  HIGH  HOLBORN,  LONDON,  W.C- 


E.C..  95a,  Re 


sent  St., 
I'Opera, 


ngo   St.,   Manchest 
rh  and   Chicaf.o. 


Dart    Patent   Adjustable 
Flange  Unions. 

Dart  Unions  are  carefully  and  accurately  made  of  high  grade 
bron/e  and  malleable  iron,  and  are  adapted  to  stand  pressures  up  to 
500  pounds  per  square  inch. 

They  can  be  re-connected  as  often  as  desired,  having  no  packing, 
and  each  time  a  perfectly  tight  joint  is  ensured. 

A  special  feature  of  convenience  is  the  fact  ihat  the  angle  of 
connection  may  be  varied  from  the  straight  line  without  impairing  their 
elliciency,  and  they  are  particularly  useful  where  pipes  are  carried  over 
uneven  or  curved  surfaces,  as  through  the  galleries  of  mines  or  around 

the  contour  of  the  side  of  a  ship.     They  may  be  used,  in  fact,  in  any  situation   where   variations  of 

alignment  occiu',  and  an  absolutely  rigid  connection  is  undesirable. 


Glasgow  Office  : 
56,    BOTHWELL    STREET. 


W  rite  for  Catalogue  No.    101. 

THE    FAIRBANKS    COMPANY, 

78=80,    City    Road.    LONDON,    E.C. 
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Wc-JiiesJay  ei'eiiiiiii. 

A  FACT  that  will  be  inore  and  more  recognijied 
during  the  sittings  of  the  new  Royal  Commission  on 
Canals,  is  that  this  question  is  intimatelj'  bound  up  with 
that  of  Water  Conservanc3\  or  (to  quote  a  well-known 
definition)  "  the  scientific  treatment  and  regulation 
of  all  the  water  received  in  these  islands  from  its 
first  arriv-al  in  the  form  of  dew  or  rain  till  its  final 
disappearance  in  the  ocean."  .\ttention  may.  there- 
lore,  be  fitly  called  to  a  volume  which  has  just  made 
its  appearance  dealing  with  the  canal  question  as 
a  branch  of  water  conservancy,  by  Urquhart  A. 
Forbes  and  W.  H.  R.  Ashford.  It  is  true  that  the 
«-ork  is,  what  is  professes  to  be — a  history — but 
with  commendable  foresight  the  authors  have  added 
a  chapter  on  the  resuscitation  of  our  waterways. 
The}-  discuss  the  gradual  revival  of  interest  in  the 
subject  which  commenced  a  little  over  a  quarter  ol 
a  century  ago,  and  grow  regretful  when  they  record 
the  withdrawal  of  the  Canals  Trust  Bill  of  1905.  it^ 
promoters  having  neglected  to  comply  with  the 
regulation  requiring  Bills  of  this  description  to  In- 
advertised  in  the  London  Gazette. 

W'v  are  reminded  that  this  Bill  proposed  to  in- 
corporate a  body  analogous  to  the  London  \\'ater 
Ijoard,  comprising  twenty-nine  trustees,  who  were 
to  be  empowered  to  purchase  on  terms  to  be  agreed 
upon  or  determined  by  arbitration,  the  Birmingham. 
Coventry,  Grand  Junction,  Leeds  and  Liverpool. 
Trent  and  Mersey,  Oxford,  Wanvick  and  Birming- 
ham, Warwick  and  Napton,  Staffordshire  and 
Worcestershire.    Worcestershire      and    Birmingham. 


Droitwich  and  Droitwich  Junction  Canals,  the 
Berkeley  Ship  Canal,  and  the  Kennet  and  the  Avon 
and  the  Trent  Xa\-igations.  The  accpiisition  of 
these  fifteen  watenvavs,  which  in  180N  had  a  total 
traffic  of  17. 70S. 072  Inns,  a  total  revenue  of  £68,767, 
and  a  total  cajntal  of  ,{7,669,593.  would  have 
enabled  the  Irust  to  organise  a  system  of  through 
communication  between  London.  Liverpool,  Hull, 
and    Bri-^tol.       The    Trust  were  to  be  empowered  to 


DOOR  COXSTKl'CTKl)  l!V  .Ml-.: 


STOTHKKT  AND  I>1TT,  LTD., 


For  one  of  the  Special  Quadruple  I'ciistocks  at  Keyham. 
(Set  page  719.) 
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borrow  money  for  carrying  out  the  Act,  and  the 
tolls  were  to  be  regulated  by  a  Provisional  Order 
of  the  Board  of  Trade.  Unfortunately,  Parlia- 
ment never  had  an  oj)])ortunity  of  passing  an 
opinion  upon  the  scheme. 

As  to  the  ])rinciples  to  he  observed  iu  carrying  out 
the  resuscitation  of  our  inland  waterways,  the 
authors  point  out  that  they  have  been  clearly  in- 
dicated in  a  memorandum  on  the  Policy  of  Water 
Carriage  presented  to  the  Select  Committee  on  Canals, 
1883,  by  General  Rundall.  This  authority  grouped 
the  various  measures  necessary  for  the  purpose  under 
the  following  three  heads  : — (i)  Improvement  in 
construction,  under  which  he  includes  uniformity  of 
gauge  in  canals  and  locks  and  their  adaptation  to 
steam  haulage  ;  improvements  in  the  construction 
of  canal  boats  and  facilities  for  loading  and  unloading 
at  important  industrial  centres  ;  (2)  Amelioration  of 
administration,  under  which  he  includes  the  regula- 
tion of  tolls,  the  establishment  and  maintenance  of 
through  rates  and  the  formation  of  a  systematic 
service  of  boats  ;  (3)  Controlling  supervision,  under 
which  he  includes  the  questions  of  amalgamation, 
or  control  by  central  authority.  The  authors  lay 
stress  upon  the  importance  of  the  gauge  question, 
pointing  out  that  until  this  is  determined  it  is  obviously 
impossible  to  decide  that  of  the  probable  e.xpenditure 
on  construction  necessary  to  render  canals  lit  to 
compete  with  railways,  which  was  estimated  by  the 
late  Mr.  Abernethy  at  112.000,  but  by  the  late  Mr. 
Conder  and  General  Rundall  at  only  /=;.ooo  to  /6,ooo 
a  mile. 


vision,  which  forms  the  last  head  of  General  Rundall's 
memorandum  ;  and  it  may  be  pointed  out  that  the 
first  stc])  towards  a  solution  of  this  problem  must  be 
the  appointment  of  a  commission  of  experts  to  survey 
the  waterways  of  the  United  Kingdom  in  orde  to 
ascertain  which  of  them,  and  especially  with  regard 
to  through  routes,  would  best  repay  their  maintenance 
and  development ;  to  determine  a  minimum  standard 
of  dimensions  for  these  :  and  to  fix  a  uniform  ma.\imum 
scale  of  freight  charges  for  traffic  carried  u])on    them." 


When  this  paragraph  was  penned  the  authors 
probably  had  little  hope  that  a  commission  covering 
this  very  ground  would  so  soon  be  appointed,  and  at 
work  under  Lord  Shuttlcworth.  The  commission 
will  view  the  question  in  all  its  aspects — engineering, 
financial,  commercial,  legislative,  and  it  is  a 
thoroughly  representative  body,  including  Lord 
Kenyon.  Lord  Brassey,  Lord  Farrer,  Sir  John 
Dorington.  Sir  John  Brunner,  M.P.,  Sir  F,  Hopwood 
(Permanent  Secretary  to  the  Board  of  Trade),  .Mr. 
W.  T.  Crossley,  "Sl.F.,  .Air,  R.  Rea,  M.P.,  Mr.  J.  F. 
Remnant.  M.P.,  Mr.  P.  Snowden,  M.P.,  .Mr.  Henr\ 
Vivian,  ,M.P..  Mr.  L.  A.  Waklron.  M.P.,  Mr,  R,  H. 
Davidson.  C.K..  Mr.  J.  P.  Griffiths.  C.E..  Dr.  |. 
Herbertson.  Mr.  J.  P.  E.  Inglis,  Mr.  H,  S,  Killick,  and 
Mr,  John  Wilson.  The  Secretary  is  j\Ir.  \\'.  B. 
Duffield,  barrister-at-!aw.  It  was  mentioned  at  a 
recent  sitting  that  the  Commissioners  will  visit 
Ireland  in  the  autumn  of  the  present  year.  The 
evidence  hitherto  given  has  j^erhaps  been  more  inter- 
esting from  an  antiquarian  than  an  engineering 
point  of  view. 


Certain  improvements  could,  of  course,  be  made 
by  the  canal  companies  themselves,  but  the  authors 
of  the  work  in  question*  are  soon  brought  face  to  face, 
like  every  other  inquirer  into  our  canal  systems, 
with  the  need  for  some  controlling  authoritv.  Thus 
we  read  :  "  The  settlement  of  all  these  questions 
of  ini))rovement  of  construction  and  amelioration  of 
.idministration  is,  however,  manifestly  de])endent  on 
that  of  the  fundamental  one  of    controlling  super- 

•  ••  Our  Waterways,      l2S.net.    John  Murray. 


Owing  to  the  temporary  indisposition  of  Lord 
Shuttlcworth,  chairman  of  thi^  Conunission.  the 
meeting  arranged  for  the  i.SUi  insf.  at  the  Royal 
Commi.ssion  House,  Old  Palace  'S'ard,  has  been  post- 
poned until  April  4th,  when  the  evidence  of  .Mr.  Jack- 
son, Assessor  of  Railways  and  Canals  in  Scotland, 
the  Hon,  Edward  (Jully,  C,B,,  secretary  to  the  Cale- 
donian Canal  Commissioners,  and  Mr.  .\rthur  Lee, 
of  the  .Associated  Chamber  of  Conuuerce,  will  be 
taken. 
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The  London  County  Council  Electric  Supply 
Bill  came  up  for  second  reading  in  the  House  of 
Commons  on  Tuesday  last.  It  was  suggested  in  the 
course  of  the  debate  that  the  electric  supply  business 
was  of  a  highly  speculative  character,  that  at 
present  nobody  knew  wlisther  even  in  the  hands 
(if  a  company  it  would  prove  a  profitable  undertaking, 
and  it  was  improper  that  the  London  County 
Council  should  incur  such  a  heavy  liability  on  behalf 
of  the  ratepayers.  It  was  further  urged  that  to  push 
a  business  of  this  kind  required  all  the  qualities 
necessary  for  running  a  great  commercial  under- 
taking, and  it  was  much  to  be  doubted  whether  such 
t|ualities  as  these  could  be  exercised,  or  were  even 
possessed  by  a  municipal  authority.  It  was  deli- 
cately hinted  that  certainly  the  London  County 
Council  had  given  no  evidence  of  possessing  such 
qualities.  Friends  of  the  Council,  on  the  other  hand, 
urged  that  a  public  authority  had  many  advantages 
over  a  company,  and  that  the  Council  was  in  a 
unique  position  to  deal  with  the  matter  of  electric 
supply.  The  suggestion  that  the  County  Council 
bill  was  a  wrecking  bill  was  repudiated  with  infinite 
scorn.  Other  speakers  championed  the  view  that 
the  London  County  Council  with  this  bill  was  seek- 
ing to  throttle  private  enterprise,  and  pursuing  a 
policy  that  would  cast  upon  the  already  overburdened 
ratepayers  the  risks  involved  in  a  large  further  ex- 
penditure of  capital.  Mr.  Lloyd  George  intimated, 
however,  that  the  Government  proposed  to  support 
the  second  reading  of  the  bill,  and  to  move  that  it  be 
referred  to  a  hybrid  committee  with  a  locus  standi 
to  all  those  who  had  petitioned  against  the  bill,  in- 
cluding all  the  private  enterprises  which  had  been 
referred  to.  They  proposed  to  instruct  the  com- 
mittee to  consider  with  special  reference  to  this  bill 
the  best  means  of  providing  for  a  supply  of  electric 
energy  in  bulk,  and  for  power  and  motive  purposes, 
and  to  report  thereon.  That  instruction  would  give 
very  full  powers  to  the  committee  to  consider  all  tiie 
points  that  had  been  raised. 

This  was  probably  the  easiest  way  out  for  the 
"Government,  and  it  happens  at  the  same  time  to 
have  given  something  approaching  satisfaction  to  the 


interests  iuvolved.  Tiie  promoters  of  the  old  Adminis- 
trative County  of  London  scheme  in  getting  the 
County  Council  bill  referred  to  a  hybrid  committee, 
and  tlie  other  bills  suspended,  no  doubt  accomplished 
as  nuicli  as  tliey  liad  hoped.  What  dissatisfaction 
does  exist  li.is  found  expression  from  Mr.  Stanley 
Boulter,  chairman  of  the  company  which  is  promoting 
the  Additional  Electric  Power  Supply  Bill,  who  com- 
plains that  while  the  London  County  Council  bill 
was  given  a  second  reading,  those  interested  in  the 
other  bills  only  obtained  power  to  apjiear  and  make 
objections  to  the  London  County  Council  bill.  An 
opinion  appears  to  prevail  in  some  quarters  that  an 
amalgamation  of  interests  may  possibly  be  brought 
about  between  the  .Administrative  County  of  London 
Company  and  the  London  County  Council,  in  regard 
to  the  matter  of  electric  supply  within  the  Metro- 
politan area.  If  that  were  done,  it  should  be  noted 
that  those  behind  the  .Additional  Electric  Power 
Supjily  Bill  are  willing  to  omit  from  their  bill  the 
clauses  which  relate  to  the  supply  of  current  in  bulk 
except  to  railways,  tramways  and  canals.  The 
primary  part  of  this  scheme,  as  Mr.  Boulter  points 
out,  is  the  railway  portion,  and  the  large  railway 
companies  have,  he  claims,  a  desire  to  see  tl:e  bill 
become  law  this  session,  being  prejiared  to  take 
advantage  of  the  facilities  offered  as  soon  as  possible. 
Mr.  Boulter  adds,  with  a  touch  of  irony,  that  it  surely 
cannot  be  in  the  interests  of  the  great  body  of 
Londoners,  tliat  a  scheme  for  solving  the  problem  of 
cheap  and  speedy  locomotion  in  the  Metropolitan 
area  should  be  wrecked  and  abandoned  in  order  to 
soothe  the  susceptibilities  of  the  London  County 
Council.     Perish  the  thought  ! 


Universal  Penny  Postage  very  jiroperly  claimed  a 
largeshareof  attention  at  the  annual  conference  of  the 
National  Chamber  of  Trade  at  Watford  last  week,  and, 
wo  are  inclined  to  think,  that  if  there  were  a  few 
more  enthusia.sts  of  Mr.  Henniker  Heaton's  stamp, 
this  much-needed  reform  would  soon  be  realised. 
This  authority  ridiculed  the  idea  of  2|d. 
being  charged  for  a  letter  delivered  in  the  United 
States  whereiis.  under  the  system  of  Imperial 
jjenny  postage,   letters  were  ctin\eyed   through    the 
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United  States  to  Canada  for  the  sum  of  id.  Again, 
in  regard  to  the  cost  of  postage  between  Dover  and 
Calais,  it  was  unreasonable  that  the  charge  should  be 
2id.,  when  every  Friday  they  sent  a  quarter  of  a 
million  letters  from  Dover  to  Calais  mi  mute  for  al! 
British  possessions.  The  officials  of  the  Post  Office 
were  the  people  they  had  to  fight  against.  In  France, 
Germany  and  Italy,  combinations  of  leading  men 
had  been  formed  to  inquire  into  the  matter.  He 
started  out  on  a  little  tour  the  other  day.  and  succeeded 
in  converting  Egypt.  He  understood  privately 
that  the  Japanese  Government  had  stated  that  they 
were  willing  to  accord  a  similar  reduction  to  every 
country  in  the  world.  Egypt  was  followed  by  Xew 
Zealand  in  gi\'ing  penny  ixjstage  to  the  world. 

He  had  received  a  letter  from  the  Postmaster- 
General  of  France  expressing  his  greatest  possible 
sympathy  with  the  proposal,  at  the  same  time  stating 
that  no  overtures  had  yet  reached  him  on  the  part 
of  the  British  Government.  The  King  himself  was 
engaged  in  the  great  task  of  creating  peace  and  goodwill 
amongst  the  nations,  and  the  people  could  not  do 
lietter  than  help  him  iu  that  noble  task  by  urging  the 
immediate  establishment  of  universal  penny  postage. 


There  was  a  strong  reason  to  believe  that  France 
would  agree  to  a  restricted  postal  union  between 
England  and  France,  and  he  believed  that  all  the 
other  nations  would  then  come  in.  \  profit  of 
/j. 000,000  a  year  was  made  by  the  Post  Office,  the 
increase  last  year  being  £400,000,  and  what  he  asked 
the  Government  to  do  was  to  give  a  quarter  of  that 
profit — /"ioo,ooo — to  the  object  which  he  had  in  view. 
The  establishment  of  penny  postage  throughout  the 
world  would  sow  the  seed  for  a  harvest  of  trade  and 
good  feeling  such  as  the  world  had  never  known.  To- 
ilav  we  had  universal  half-])enny  postage  for  ]irinted 
matter  up  to  2  oz.  in  weight,  and  why  could  not 
penny  postage  for  half  an  ounce  of  written  matter,  to 
travel  in  the  same  bag  and  in  the  same  direction,  be 
all()>ved  ;>  "     Why  not,  indeed  ? 


of  Commerce  with,  at  its  head,  a  Minister  of  First 
Cabinet  rank,  and  that  the  Chambers  of  Trade  and 
Commerce  shall  be  given  an  effective  advisory  status 
in  connection  with  the  reorganisation  of  a  Commer- 
cial Department."  A  resolution  was  also  passed  in 
favour  of  a  concession  for  closed  letters,  at  a  half- 
pemi}-  rate  for  local  delivery  onl\\  This  resolution, 
together  with  the  recent  pronouncement  in  favour  of 
cheaper  local  telegrams,  may  be  taken  as  an  indication 
that  the  Post  Office  is  shortly  going  to  have  an  e.\- 
tended  career  of  usefulness. 


.\t  this  meeting  it  was  agreed,  on  the  motion  of 
Mv.  Louis  Sinclair,  that  "  this  conference  urges  the 
(Invernment  at  an  early  date  to  ap])oint  a    Ministry 


A  writer  in  the  World's  Work  and  Play  gives 
advance  details  of  the  exhibition  to  be  opened  at  Milan 
in  Ajiril.  The  principal  portion  of  the  Exhibition, 
he  says,  will  be  at  the  Piazza  d'.\rmi  (hitherto  used 
by  the  garrison),  on  the  outskirts  of  the  town,  and 
the  remainder  in  the  public  park,  with  which  it  will 
be  connected  by  an  electric  railway.  The  total  area 
occupied  will  be  about  840,000  square  metres, 
201,300  square  metres  of  which  will  be  cDvered  by 
l^uildings.  In  the  transportation  section — land,  sea 
and  river — retrospective  exhibits  will  show  the 
historical  development  of  the  various  methods  of 
travel,  and  here — perhaps  here  alone — Great  Britain 
will  be  well  represented.  The  British  Govern.ment 
gave  a  grant  of  /"lo.ooo,  and  an  influential  com- 
mittee worked  from  London  on  behalf  of  British 
representation,  but  it  is  to  be  feared  that  the  average 
British  firm  is  just  a  little  tired  of  exhibitions — or 
it  may  only  be  that  it  does  not  regard  Italy  as  likely 
to  afford  the  best  return  for  its  money.  fapan 
Germany,  France,  Mexico,  Belgium,  Switzerland, 
Austria,  Cheat  Britain,  and  Italy  will  be  officially 
represented  at  the  exhibition  ;  and  nearly  every  other 
country  in  the  world,  including  China,  and  the  mos^ 
active  of  the  South  .American  nations,  will  be  largely 
represented  as  to  their  trades  and  evidences  of  thei,. 
progress  in  every  field.  Among  foreign  natioiig 
France  will  be  most  largely  represented.  The  German 
Government  will  exhibit  in  the  n.ival,  railway,  and 
post  office  divisions.  Russia,  Spain,  Portugal,  and 
the  United  States  are  all  participating,  and  some  of 
the  chief  capitals  of  Europe— Paris,  Vienna,  Berlin, 
Budapest — are  erecting  pavilions  at  their  own 
expense  to  exhibit  their  municipal  public  services. 
The  dominant  feature  will  be  motion. 
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!)K.  W.M.  Mlndei.l  Thornton,  D.Sc,  M.biig., 
M.I.E.E.,  has  been  appointed  by  the  Council  of  the  Arni- 
btron.r  Collejje,  Newcastle,  to  the  newly  created  Professor- 
ship of  electrical  ens^inccrins-  at  the  College.  'Ihe  new 
Ptoiessor  has  been' head  of  the  electrical  engmcering 
department  of  the  Armstrong  College  for  oyer  seven 
vears.  He  studied  at  the  University  College,  Liverpool, 
■from  iSq2  to  1.S96  under  I'rofessor  (now  Sir)  Oliver 
Lodge,  and  on  leaving  college  he  was  for  two  years 
senior  lecturer  in  engineering  at  University  College, 
Bristol  He  is  Chairman  of  the  Newcastle  Section  ol 
the  Institution  of  Electrical  Engineers,  and  has  pub- 
lished some  notable  pajters  on  original  researches  m 
electrical  subjects. 

Mk  W  C  \cfielu,  formerlv  signal  superintendent  of 
Ihe  London,  Brighton  and  South  Coast  Railway  Com- 
panv,  has  been  presented  by  his  late  confreres  .with  a 
handsome  testimonial.  Mr.  H .  S.  Starnes,  tn  ",^aUuig  the 
presentation,  said  that  when  they  heard  that  Mr.  .\cr,e Id 
had  obtained  the  post  of  chief  signal  engineer  to  the 
Midland  Company,  they  all  felt  that  they  cou.d  not  let 
him  leave  without  some  keepsake  as  a  token  o  rega  d^ 
Several  of  the  district  traihc  superintendent>  ctt  also 
expressed  a  wish  to  cotitribute,  so  it  was  ^l«'dcd  to  pre 
setit  a  massive  inkstatul  Irom  the  emp  oyees  ^  «^^  »  Pair 
of  candlesticks  (all  of  soli<l  silver,  suitably  engraved)  from 
the  traltic  suiierinteiulents. 
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Islington    Motor   Show. 

In  spite  of  the  laet  lliat  ni.iii)  ol  the  h'adiiig  niaiiulai- 
turers  of  the  motor  industry  are  under  engagement  not  tu 
exhibit  at  any  show  not  held  under  the  auspices  of  the 
Society  of  Motor  Manufaiturers  and  Traders,  Mr.  Charlc- 
Cordingley  is  to  be  congratulated  on  having  brought  to- 
gether a  collection  of  representative  exhibits.  In  the 
department  devoted  to  heavy  vehicles  the  exhibits  are  of 
excellent  class,  and  notable  stands  are  those  devoted  to 
the  Critchley-Korris  omnibus,  driven  by  a  4-cylinder 
Crossley  motor,  Beyer-Peacock  and  Co.,  Alley  and  Mac- 
Icllan,  Carter's  Steam  Wagon  Co.,  and  Bretherton  and 
Bryan,  who  show  new  wagon  types,  .\moiig  other  firms 
exhibiting  at  the  Exhibition  are  Messrs.  Be.ardniore  antl 
Co.,  the  Scotch  Steel  Makers,  the  Thames  Hngin<-eiing 
Works,  the  Herald  Motor  Co..  and  the  Ncwmobile  Co. 
The  motor  boat  department  is  not  so  representative,  but 
the  disp'ay  is  interesting  enough,  and  a  good  deal  of 
interest  has  been  manifested  in  the  demonstrations  given 
of  Cochr.ine's  Corrugated  Oscillating  [iropeller. 

The  outstanding  lesson  to  be  learned  from  thi-  siicies> 
of  the  Exhibition  is  that  the  attempt  on  the  p;ut  of  the 
.Vntomobile  Club  and  the  Society  of  Motor  Manufac- 
turers and  Traders  to  create  a  monopoly  in  motor  shows 
in  the  London  district  has  absolutely  failed.  .\s  other 
writers  h.ive  pointed  out,  circumstances  have  been  too 
strong  for  such  a  policy  to  be  successful.  The  astonshing 
development  of  the  industry  in  this  country,  and  the  im- 
possibility of  finding  space  al  Olympia  or  elsewhere  for 
all  the  firms  who  wish  to  exhibil,  has  made  it  quite  pos- 
sible to  hold  independent  exhibitions.  It  is  not  unlike] v 
that  the  Society  of  Motor  M.inuf.-icturers  and  Traders  will 
recognise,  not  that  they  have  riiade  a  mistake,  for  liie 
policy  initiated  w;is  somid  enough  at  ihe  time,  but  lli.it 
the  moment  is  opportiuie  for  the  reeonsider.ilioii  of  the 
whole  question 


World's  Largest  Ships. 

In  view  of  the  paragraphs  which  li.ive  recently  appeared 
on  the  subject  of  the  largest  steamers  in  the  world,  the 
Marine  Review  gives  the  following  table,  showing  the 
dimensions  of  the  world's  ten  largest  ships  either  in  course 
of  construction  or  already  running  :  — 

N.ime  ot  sle.iiner. 

*I.ii!:ilanui  ... 

fk'iiifiliii  Aiii;i(\li-  I'icloiiii 

XAilnalic     ..."         

X  Baltic  

fAiiurikii  ... 

tCalru  

tCtlln-  

^'Cavoiu'a 
•Canihimii  ... 

'  Ciinard.         J  White  Star.  +  H.uiiburg-Ainerican. 

All  the  vessels  named  have  twin  screws  and  reciprocating 
machinery  except  the  Ciinard  liners  Maiin'tanui,  I.iisihinia. 
and  Cell iiiiinur.  which  are  turbines.  The  Ctiniuiiiiii  has 
triple  screws,  and  the  two  other  Cunarders  named — which 
are  those  being  constructed  under  the  company's  contract 
with  the  British  (lovernment — will  have  four  screws. 

Mkssks.  Johnson  and  Piiiii.ii's.  Lid..  Old  Charlton, 
Kent,  have  been  elected  members  of  the  Cable  Makers' 
.\s>ociation,  antl  their  standard  wires  will  in  future  bear 
the  otficial  labels  authorised  by  that  .Association. 

Sii'KRiNTF.NDKNT  E.  .Smitii.  of  the  Devoiiport  Dock- 
vard  Police,  retires  this  week  after  41  years'  connection 
with  the  force,  most  of  which  h;is  been  spent  in  tlfe 
Dockvard  Divisions. 
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Naval   Notes. 


Most  enthusiastic  has  been  the  welcome  bestowed  by 
Londoners  upon  the  --,2  officers  and  582  men  of  the 
lapanese  Xavy  who  arrived  in  the  Thames  on  Saturday 
to  man  the  two  new  battleships,  Katori  and  Kashima. 
It  was  arranged  that  after  seeing  some  of  the  sights 
o!  the  metropolis,  fifteen  officers  of  the  first  and  second 
classes  and  270  men,  under  the  command  of  Commander 
C.  Kawansi,  should  leave  London  by  special  train  for 
r.irrow-m-Furness,  there  reporting  themselves  to  Captain 
Ijichi,  who  is  superintending  the  finishing  details  of  the 
battleship  Kaiori,  and  afterwards  going  on  board  that 
vessel  to  prepare  for  carrying  out  the  steam  and  gunnery 
trials.  The 'remainder  of  the  officers  and  men.  under 
Commander  H.  Yootrika,  proceed  to  Newcastle  in  the 
Iv,i  Mani,  to  join  the  battleship  Kashima.  The  Katori 
is  announced  to  leave  Barrow-in-Furness  on  April  12th 
for  the  Mersey,  where  she  will  be  docked  at  Birkenhead 
for  cleansing  before  speed  trials.  The  Japanese  Consul 
has  arranged  for  a  banquet  to  be  held  on  .\pril  iSth,  at 
which  a  distinguished  company  will  be  entertained. 

The  si.K  new  French  cruisers  which  are  to  be  laid  down 
this  vcar  will,  according  to  the  Temps,  have  a  displace- 
ment of  18,000  tons.  Their  length  will  be  145  metres 
(578  ft.),  their  beam  25-65  metres  (84  ft.),  and  their  maxi- 
mum draught  8-44  metres  {28  ft.).  The  engines  are  to 
be  of  22,500  h.p.,  giving  a  speed  of  19  knots.  The  radius 
of  activitv  with  a  normal  supply  of  coal  will  be  4,000 
miles  at  ten  knots,  or  925  miles  at  the  maximum  rate  of 
speed,  while  with  the  extra  supply  which  it  will  be  pos- 
sible to  carry  these  distances  will  be  8,500  miles  and 
1,900  miles  respectively.  The  armament  will  consist  ot 
four  guns  of  305  millimetres  (12  in.),  12  of  240  (9^  in."), 
16  of'75  (sin.),  and  eight  of  47  (ijin.).  It  will  further 
include  two  under-water  discharge  tubes  for  torpedoes. 
The  complement  will  comprise  31  officers  and  690  men. 
The  cruisers  are  to  be  finished  in  four  years. 


practicable  to  bring  about  the  reduction  of  staff  wholly 
by  natural  wastage,  but  allowance  has  been  made  for 
this  method  to  operate  to  the  fullest  possible  extent.  It 
will  be  necessary  to  discharge  200  men  from  Pembroke 
Dockyard. 

The  third  and  largest  of  the  three  new  docks  at 
Gibraltar  was  recentlv  opened  without  ceremony  and  the 
cruisers  Ayrosant  and  Aiuethysl  were  docked  in  it.  With 
the  e-xception  of  a  few  minor  details,  Gibraltar  Dockyard 
IS  now  nearlv  completed.  It  has  three  large  docks, 
numerous  workshops,  th<-  latest  plant,  and  ;mi  enclosed 
protected  harbour  capable  of  anchormg  the  combmed 
.Mediterranean  and  .Atlantic  Fleets. 


The  cruiser  Almirantc  Gniii,  built  at  Barrow  .  for  ihi- 
Peruvian  Government,  was  launched  on  Tuesday  from  the 
yard  of  Messrs.  Vickers,  Sons,  and  Maxim.  A  sister  ship 
will  be  launched  in  a  few  months  from  the  same  works. 
The  Ahnirante  Grau  carries  a  considerable  armament, 
including  two  weapons  firing  a  100  lb.  projectile  effccti\  i- 
against  unarmoured  craft  at  three  miles  range,  and  in 
addition  there  are  eight  14-pounder  guns  and  eight 
1  l-pounder  weapons.  She  has  also  tubes  for  firing  tor- 
pedoes below  the  water-line.  The  vessel  is  protected 
the  whole  length.  The  engines  give  a  collective 
horse-power  of  14,000,  and  the  new  vessel  will  have  a 
speed  of  24  knots.  She  is  370  ft.  long  and  only  of  3,200 
tons  displacement,  the  draught  being  limited  to  en.iblc 
her  to  enter  all  South  .\merican  harbours.  She  will  have 
a  total  complement  of  300  officers  and  men. 

Discharges  in  the  Royal  dockyards  are  to  be  roumed 
on  April  :st.  A  further  reduction  of  between  600  and 
700  men  is  to  be  effected,  but  against  this  there  will  be 
a  fresh  entry  of  over  500  men  in  some  departments, 
chiefly  at  Portsmouth  and  Devonport.  The  discharges 
will  be  carried  out  by  instalments.  Chatham's  propor- 
tion of  twenty-five  men  weekly  for  nine  weeks  will  bo  the 
he.-.viest  among  the  larger  dockyards.  It  is  contem- 
plated that  some  425  men  in  all  will  be  affected  at  Chat- 
ham, but  it  is  hoped,  in  adjusting  trades,  to  find  eiiiploy- 
ment  at   other  yards   for  some  225  of  these.     Ft   is   not 


Having  undergone  a  refit  costing  upwards  of  ;£, 70,000, 
the  battleship  niustrious  was  restored  on  Saturday  to 
the  active  list  of  the  Roval  Navy,  and  was  commissioned 
with  the  nucleus  crew  of  the  battleship  Rel>iihe  for  ser- 
vice in  the  Sheerness-Chatham  Reserve  Division  until 
.\pril  3rd,  when  she  will  have  her  crew  brought  up  to 
full  strength  for  service  in  the  Channel  Fleet. 


The  suggestions  which  have  been  handed  in  by  em- 
ployees at  Portsmouth  dockyard  embrace  a  wide  variety 
of  subjects,  including  plans  for  fitting  telescopic  coal 
shoots  between  the  decks  of  ships,  for  substituting  elet- 
tricity  for  steam  power  in  some  shops,  and  for  a  new 
method  of  issuing  certain  stores.  It  will  be  remembered 
that  suggestions  on  the  part  of  the  men  were  invited  by 
the  authorities. 

V  Renter  telegram  from  Buenos  Ayres  states  that  the 
Council  of  .Ministers  has  decided  to  appoint  a  commis- 
sion, under  the  presidencv  of  Rear-Admiral  Manuel 
Garcia,  to  proceed  to  Europe  for  the  purpose  of  studying 
ih,.  construction  of  warships.  Argentina  proposes  to 
build  two  battleships  of  13,000  tons  and  several  torpedo 
craft. 

As  to  the  adoption  of  the  Premium  System  for  certain 
classes  of  machine  work  in  some  of  the  factories  and 
shops  in  H.M.'s  dockyards,  chronicled  some  time  ago  in 
these  columns,  the  Comptroller-General  reports  that  m 
the  course  of  the  test  examination  which  has  been  applied 
to  the  payments  made  during  1904-5,  it  has  been  found 
that  the  standard  times  (fixed  bv  the  professional  officers; 
varv  according  to  the  capacities  of  difterent  machines  at 
the'  same  yard,  and  vary  also  at  different  yards  tor 
.ipparentlv  the  same  work,  but  the  system  is  not  yet 
sufficiently  developed  to  admit  of  a  test  such  as  is  applied 
to  the  payments  for  ordinary  piece  work  with  a  view  to 
.nscertaining  the  financial  elTect. 


The  examination  of  wages  of  workmen  employed  or. 
piece-work  labour  under  the  ordinary  schemes  of  prices 
comprised  a  test  of  the  earnings  of  fifteen  trades,  different 
trades  being  selected  at  the  dilTerent  yards.  It  was  found 
that,  with  a  few  exceptions,  due  as  a  rule  to  the  special 
skill  of  the  workman,  or  to  exceptional  circumstances, 
the  scales  in  force,  while  admitting  of  liberal  earnings  as 
compared  with  day  pay,  called  for  no  remarks  on  the- 
ground  of  excessive  remuneration. 
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Motor-Car  Services   and  Tramways. 

Al  a  inijLtini;  ul  tin  I'lamw  .i\  ~  ami  l.ii^ht  Railways 
Association,  he-id  on  TufMlay  la?.!,  Mr.  W.  Wurljy  Beau- 
mont in  the  chair,  Mr.  Norman  D.  .Macdonald  read  a 
paper  with  the  title  "  .Motor-Car  Services  in  Relation  to 
Tramways."  The  author  said  that  we  were  on  the  eve 
of  great  changes  in  regard  to  tratKic.  .MI  street  traffic 
would  in  future  move  at  a  much  greater  pace,  and  there 
would  be  a  vast  improvement  in  street  surfaces.  The 
inllexibility  of  tramways  was  a  great  cause  of  loss, 
because  when  the  traffic  of  the  tramway  reached  a  certain 
point  one  got  a  string  of  cars  checking  each  other,  and 
the  traffic  was  blocked.  .\n  omnibus  service,  on  the  other 
hand,  could  choose  its  own  route  and  be  converted  into 
an  express  service  by  using  practically  deserted  side 
streets.  He  had  been  consulted  by  the  General  Post 
Oflices,  both  in  London  and  in  Edinburgh,  as  to  the 
development  of  motor-car  services  for  carrying  the  mails. 
It  was  somewhat  curious  that  he  had  been  asked  to 
organise  such  services  in  the  neighbourhoods  of  Edin- 
burgh and  Glasgow,  where  there  was  a  veritable  network 
of  railways.  Some  tramway  systems  conveyed  parcels, 
and  in  such  cases  an  auxiliary  service  of  motor  vans 
would  prove  a  great  help,  and  the  same  idea  could  be 
expanded  to  freight  traffic  proper.  In  his  opinion,  the 
mobile  motor  vehicle  might  be  made  an  auxiliary  to  the 
fixed  tramway,  and  the  question  for  tramway  men  to 
consider  was  whether  they  would  treat  it  as  a  rival  or 
utilise  it  as  an  adjunct  to  their  own  systems.  With 
regard  to  light  railways  they  had  never  had  a  fair  chance 
in  this  country,  and,  in  his  opinion,  with  mechanical 
power  road  vehicles  coming  into  more  general  use  light 
railways  were  placed  at  a  disadvantage.  The  North- 
Eastern  Railway  had  abandoned  a  scheme  for  a  light 
railway  from  Beverley  to  Beeford,  a  distance  of  fourteen 
miles,  which  would  have  taken  two  or  three  vears  to 
construct,  and  would  have  cost  over  X."4".ooo,  in  favour  of 
a  inotor-car  service,  costing  comparativelv  little,  wliich 
was  put  in  operation  at  once,  ;ind  g;ive  a  better  service 
Ihin  the  light  r.-iilvv.ay  wouki  c\  er  have  given. 

Wireless   Telegraph    Developments. 

Mr.  M,-ircoiii  li.as  laid  beUire  the  Rny.il  Soiielv  the 
result  of  some  recent  experiments.  Mr'.  Marconi  said 
that  the  information  presented  to  the  Societv  related  to 
results  observed  when  for  the  usual  vertical  antenna 
employed  as  radiator  or  absorber  in  wireless  telegr.-ijjh 
-Stations  there  was  substituted  a  str.aight  horizontal  con- 
ductor placed  at  a  comparatively  small  distance  .above 
tli<'  surface  of  the  ground  or  water.  When  an  insulated 
horizontal  wire  was  connected  at  one  end  to  a  sphere  of 
a  s|)ark  gap,  the  other  sphere  of  which  was  earthed,  and 
^^parks  were  caused  to  pass  between  the  spheres,  it  would 
be  noticed  on  investigating  the  space  around  such  an 
oscillator  that  the  radiations  emitted  reached  ."■  maximum 
in  the  vertical  plane  of  the  horizontal  wire,  and  proceeded 


principally  from  the  end  which  was  connected  to  the 
spark  gap,  whilst  the  radiation  w.as  nil,  or  reached  a 
minimum,  in  directions  which  were  approximately  100 
•legrees  from  the  direction  in  which  the  maximum  effect 
occurred.  He  had  also  noticed  that  any  horizontal  con- 
ductor of  sulTicient  length  placed  upon  or  at  a  short 
distance  above  the  surface  of  the  ground,  and  connected 
at  one  end  through  a  suitable  detector  to  earth,  would 
receive  with  maximum  efficiency  only  when  the  trans- 
mitter was  situated  in  the  vertical  plane  of  the  hori- 
zontal receiving  conductors,  and  in  such  a  direction  thai 
the  end  connected  to  the  detector  and  to  the  ground  was 
pointed  towards  the  transmitting  station.  If,  therefore, 
such  a  horizontal  conductor  was  swivelled  about  its 
earthed  end  in  a  horizontal  plane,  the  bearing  or  direction 
of  any  transmitting  station  within  range  of  the  receiver 
would  be  ascertained.  He  had  carried  out  many  experi- 
ments to  est.-iblish  the  relationship. 


Electric   Winding    in   Colleries. 

There  was  a  very  lively  discussion  at  the  Institution  of 
Electrical  lingineers  last  Thursday  on  this  subject,  and 
the  interest  it  evoked  is  such  that  the  matter  was  further 
debated  at  an  overllow  meeting  held  last  night,  the  pro- 
ceedings of  which  must  wait  for  our  ne.xt  issue.  There 
were  two  papers  before  the  Institution.  The  one  by  Mr. 
C.  P.  Sparks  dealt  with  the  electrical  equipment  of  the 
.\berdare  collieries  of  the  Powell  Duffryn  Company,  and 
the  other  was  the  paper  originally  read  by  Mr.  W.  C. 
Mountain  before  the  .Klanchesler  local  section  of  the  In- 
stitution. Mr.  .Sparks  points  out  that  the  direct  result 
of  erecting  a  power  station  in  the  .Aberdare  Valley  to 
supply  the  wdiole  of  the  Powell  Duffryn  Companvs  pits 
was  to  lower  the  capital  and  generating  costs.  Owing  to 
the  nature  of  the  business  the  drives  could  only  be 
gradually  transferred  from  steam  to  electric,  and  at  the 
end  of  1905  some  4,600  b.h.p.  of  motors  were  at  work 
out  of  a  total  of  6,000.  The  records  showed  the  colliery 
requirements  to  average  1,000  units  per  annum  per  b.h.p. 
in  use,  with  a  load  factor  on  the  power  station  of  37  per 
cent.  Were  the  whole  of  the  driving  electric  the  output 
would  be  I J  million  units  per  .innum,  .-mdtheload  factoron 
the  station  betw  een  40  and  50  per  cent.  With  the  present 
output  of  one  ;uid  a  quarter  million  Ions  per  annum,  ten 
units  were  required  for  all  jjower  purposes  per  ton  of  coal 
raised.  When  the  cost  of  jjower  was  compared  with  the 
labour  cost  incurred  in  winning  a  ton  of  coal,  the  im- 
portance of  increasing  application  of  the  power  made  the 
use  of  electricity  a  matter  of  interest  to  all  colliery  pro- 
prietors, and  as  the  cost  of  electric  machinery  had  been 
largely  reduced  in  recent  ye.ars  there  was  every  reason  to 
believe  that  rapid  progress  would  now  be  made  in  the 
conversion  of  collieries  to  electric  driving.  The  cost  jjer 
unit  delivered  to  the  colliery  transmission  line,  with  an 
output  of  4J  million  units  per  annum,  load  factor  37  per 
cent.,  using  unwashed  small  co.al,  calorific  value  13,000 
b.t.u.,  with  coal  at  4s.  2d.  per  Ion,  w.is  03(13(1. 
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Advantages    of  Steam    Winding. 

Ml.  Mountain  in  his  paper  stated  that  the  figures  for 
electric  winding  did  not  compare  at  all  favourably  with 
the  results  which  had  been  obtained  with  high-class  steam 
winding  engines,  this  being  largely  due  to  the  heavy  first 
cost  of  the  plant.  Even  where  the  cost  of  the  generating 
plant  was  eliminated  it  would  appear  from  a  table  he 
submitted  that  the  cost  of  labour,  interest,  and  deprecia- 
tion in  the  case  of  electric  winding  alone  exceeded  the  cost 
at  which  coal  could  be  wound  with  high-class  steam  wind- 
ing engines.  The  charges  which  the  consumer  coulil 
afford  to  pay  an  e'.ectric  supply  company  for  current  for 
electric  winding  would  be  on  1,000  tons,  500  yards  deep, 
o  35d.  per  unit;  on  1,500  tons,  500  yards  deep,  o  27d.  per 
unit ;  on  2,000  tons,  700  yards  deep,  oiSd.  per  unit.  He 
gave  these  figures  in  comparison  with  the  worst 
examples  of  steam  winding,  where  the  cost  worked  out 
ai  ios.  I  id.  per  100  tons  wound.  The  discussion  \\a> 
mainly  directed  to  demonstrating  the  superiority  of  ste.im 
winding.  .Mr.  Mountain  was  convinced  that  the  cost  of 
electric  winding  gears  w'ere  so  excessive  that  there  was 
no  probability  of  their  being  generally  adopted  in  this 
country.  Mr.  J.  Leggatt  was  of  opinion  that  it  would 
be  very  dillicult  to  bring  the  cost  of  electrical  winding 
out  better  than,  or  even  as  good  as,  steam  winding. 
-Moreover,  steam  winding  figures  could  and  would  be  im- 
proved. .Mr.  T.  Campbel!  Futers  said  that  it  was  all  a 
question  of  cost.  Reduce  the  initial  outlay,  and  the 
greater  efficiency  of  electric  winding  would  secure  for  it 
a  great  future. 


Equipment    of   Harbours  and  Docks. 

In  the  course  of  a  lecture  l)efon;  the  Manchester 
.\ssociation  of  Engineers  on  Saturday,  on  the  Equipment 
of  Harbours  and  Docks,  Mr.  \V.  H.  Hunter,  speaking  of 
the  Manchester  docks,  said  special  arrangements  had  been 
made  for  dealing  with  grain  in  parcels  and  part  cargoes. 
At  the  easterly  end  of  the  dock,  he  said,  foundations 
have  been  formed  upon  which  it  is  intended  that  a  second 
grain  elevator  with  a  capacity  similar  to  that  of  the  ele- 
vator at  TralTord  wharf  (40,000  tons)  shall  be  erected. 
The  elevator  having  been  designed  especially  for  dealing 
with  parcels  of  grain  will,  instead  of  having  one  main 
marine  leg,  have  on  the  side  facing  the  quay  six  different 
legs  for  elevating  grain,  so  that  six  different  classes  of 
grain  may  be  received,  weighed,  and  distributed  at  one 
time.  For  the  conveyance  of  grain  to  this  elevator  house, 
special  subways  have  been  constructed  in  the  dock  walls. 
These  subways  will  in  each  case  be  filled  with  four  sets 
of  conveyor  belts  formed  in  lengths  of  450  ft.  each,  and 
they  w-ill  extend  throughout  the  whole  distance  covered 
by  the  subways.  Each  belt  in  each  length  will  be  driven 
by  an  independent  motor  of  30  b.h.p.,  and  the  whole  will 
form  a  system  by  which  grain  imported  as  part  of  Ihe 
cargo  of  any  vessel  berthed  in  the  dock  will  be  lifted  from 
the  holds  by  means  of  moveable  elevators  of  the  crane 
type,  passed  through  small  hatches  in  the  quay  on  to  the 
several  belts,  and  carried  by  the  belts  directly  to  the  re- 
spective lifting  legs  in  the  elevator  house. 

Electric  Traction  on  Railways. 

Mr.  J.  C.  I?.harrrll,  of  llic  Xorth-Easlern  Railway, 
has  given  before  the  York  Railway  Institute  some  coni- 
parative  results  of  steam  versus  electric  traction  on  rail- 


w,c\s.  .Ml-.  IJeharnll  inumcrated  many  of  llu;  advan 
tagis  which  electric  traction  possessed  for  suburban 
tr.iilic,  and  said  that,  taking  the  experience  of  the  North- 
Eastern  Railway  Tyncmouth  branch,  or  the  Lancashire 
and  Yorkshire  Railway  line  from  Liverpool  to  .Southporl, 
they  had  the  following  advantages  :  Increased  receipts, 
generation  of  power  at  a  central  st.ition  instead  of  on 
each  locomotive,  greater  acceleraticn  of  service,  increased 
s|)eed.  speed  independent  of  the  weight  of  the  train, 
greater  frequency  of  service,  less  rolling  stock,  more 
efficient  lighting  and  heating,  and  cheap  power  available 
at  all  stations. 

Application  to   Main  Lines. 

Dealing  with  the  application  ol  electric  traction  to  main 
lines,  Mr.  Beharrell  said  he  did  not  think  that  a  more 
frequent  service  would  induce  an  increase  of  traffic  pro- 
portionate to  that  created  on  suburlMn  lines.  The  ques- 
tion was  one  which  waited  on  the  development  of  electric 
supply,  and  until  this  had  been  carried  much  further  than 
at  present,  he  did  not  think  the  question  of  the  elec- 
trification of  main  lines  was  within  the  range  of  practical 
politics  in  this  country.  In  the  application  of  electricity 
to  freight  traffic,  the  cost  of  the  operation  bi  tame  of 
primary  importance.  The  proper  thing  as  regards  freight 
traffic  is  not  to  run  a  frequent  service  of  short  tr.iins,  but 
to  run  as  few  trains  as  possible  consistent  with  an 
efficient  service,  with  the  engine  loaded  up  to  th;- 
maximum  allowed.  With  the  experience  of  tin-  Baltic 
more  and  Ohio  Railway  and  other  lines  in  .\merica,  in 
this  respect  he  thought  it  was  worth  while  the  Xorth- 
Eastern  Railway  seriously  considering  .-i  [iroposal  for  ex- 
perimentally working  freight  traffic  by  means  of  electric 
locomotives  over  a  short  section,  where  there  is  a  heavy 
traffic,  and  in  a  district  where  .i  chc.ip  supply  of  current 
could  be  obtained. 


Bearings    and    Lubrication. 

.\t  a  meeting  of  the  (il.isgow  I'echnical  College 
Scientifit  Society,  held  recently,  a  paper  on  "  .Metals 
Used  for  Bearings  of  .Shafting  and  Lubrication 
of  Same  "  was  read  by  Mr.  James  Murdoch.  The  presi- 
dent, Mr.  R.  D.  Munro,  occupied  the  chair,  and  there 
was  a  large  attendance.  The  lecturer  treated  the  subject 
from  a  practical  standpoint,  and  after  discussing  the 
various  forms  of  engine  bearings  commonly  used,  pro- 
ceeded to  criticise  their  design,  and  the  mc.ins  adopted 
for  ensuring  the  lubrication  of  the  rubbing  surfaces.  .\ 
discussion  followed,  and  .it  the  close  Mr.  Murdoch  was 
thanked  for  his  paper. 

Electricity  in   Mines 

Before  a  meeting  of  the  Birmingham  Electric  Club,  Mr. 
R.  G.  MerccT  h.is  read  a  paper  on  "The  U.se  of  Electri- 
citv  in  .Mines."  He  stated  that  electric  haulage  h:id 
doubled  the  output  of  one  company's  mines,  and  had 
reduced  the  cost  of  traction  from  4d.  to  .^d.  per  ton,  and 
effected  a  total  yearly  saving  equivalent  to  30  per  cent, 
on  the  outlay  of  the  electrical  plant,  so  that  in  about 
three  vears  the  latter  paid  for  itself.  In  another  case, 
where  mule  haulage  was  used,  the  substitution  of  electric 
locomotives  reduced  the  cost  of  traction  from  ^d.  to  ^d. 
per  Ion.  ami  effected  an  .iniuial  saving  et|ual  to  go  per 
ci-nl.  of  the  cost  of  electric!  in't.ill.itioii. 
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Reports   from    Abroad. 


Continental. 


suflicieiU  i;uar;Miii 
oceanic  tralTic. 


liar  workiiijr  of  trans 


German  Iron  Production. 

Ihe  statistics  collected  by  the  Association  of  German 
Iron  and  Steel  Masters  show  that  the  production  of 
pig  iron  in  the  (lerman  Empire  (including  Luxem- 
burg) during  tile  month  of  February  amounted  to 
935,994  tons,  which  compared  with  1,018,461  tons  in 
the  previous  month  and  672,473  tons  in  February 
last  year.  This  is  a  decrease  of  82,467  tons,  or  8-i 
per  cent.,  on  January.  The  .\ssociation,  however, 
properly  point  out  that  taking  into  account  the 
fewer  working  days  in  February  there  is  no  real 
d<  crease,  the  output  per  working  d.ay  being,  in  fact, 
575  tons  larger  in  February  than  in  January.  Com- 
pared with  February  last  year,  there  is  an  increase 
of  263,521  tons,  or  392  per  cent.,  but  here,  again,  it 
must"be  borne  in  mind  that  last  year  the  great  strike 
curtailed  the  output.  F'or  the  first  two  months  of 
the  year  there  is  an  incrfa^c  ui  515.763  \on^.  ur 
36  per  cent. 

German  Iron  and  Coal. 

The  condition  of  the  Rli(ni--li-\\'estpliallan  iron 
market  remains  satisfactory.  Tin-  home  demand  for 
pig  iron  and  half-manufactured  products  is  still 
strong.  In  order  to  meet  the  demand  the  Pig  Iron 
Syndicate  has  been  obliged  to  buy  at  high  prices  in 
England.  The  .Steel  Works  .Association  has  decided 
to  increase  by  5  per  cent,  its  production  of  half- 
manufactured  products,  bar  iron,  and  railway 
material,  which  amounted  to  437,559  tons  in 
February  last,  as  compared  with  320,890  tons  in 
February,  1905,  and  459,833  tons  in  January  of  this 
year.  The  Rhenish-Westphalian  Coal  .Syndicate  dis- 
posed of  6,577,000  tons  of  coal  in  January,  ;ind 
6,139,000  tons  in  February.  The  amounl  of  coke 
disposed  of  was  1,200,000  and  831,000  tons  res|)ec- 
tivelv  for  the  same  months.  The  syndicate  has 
resolved  to  reduce  its  coal  [)rodurtinn  by  15  per  cent. 
and  its  coke  production  by  5  per  cent. 

Turbines  in  Large  Ships. 

On  the  question  of  Ihe  pnlicy  ul  ihe  huge  liner  and 
ihe  wisdom  of  emjiloying  iiu'bines,  the  m.anaging 
committee  of  the  North  (li'rman  Lloyd  Company 
states  in  its  report  that  the  three  large  fast  steamers. 
Kaiser  Wilhelm  tier  drosse,  Kronprinz  U'ilhelm, 
and  Kaiser  Wilhelm  II.,  .are  continuing  to  prove 
a  great  attraction  in  the  Transatlantic  pas- 
senger irafllc.  The  Stolliner  Maschincnbau  .Actien- 
gesellschaft  Vulcan,  of  Stettin,  have  been  entrusted 
with  the  building  of  a  new  fast  steamer  of  the  size 
and  speed  of  the  Kaiser  Wilhelm  II.,  which  is  to  be 
called  Krovprinzessiit  Cccilic.  This  sleamer  also 
will  be  fitted  with  piston-engines,  as,  after  continued 
exhaustive  and  careful  trials  as  to  the  employment 
of  turbines  at  sea  as  a  substitute  for  piston-engines, 
the  committee  have  come  to  the  conclusion  that, 
although  a  future  cannot  be  denied  to  the  turbine, 
its  performances   hitherto  achieved   do   not   afford   a 


German   Electrical   Industry. 

The  societv  for  protecting  the  business  interests 
of  the  German  electrical  industry  has  issued 
a  report  on  the  condition  of  that  trade  during  1905, 
which  indicates  further  considerable  progress.  The 
development  of  the  industry  during  the  year  was 
chiefly  in  equipping  the  coal  and  iron  industry  with 
instal'lations  for  hoisting,  ventilating,  pumping,  illu- 
mination, transporting  labourers  and  materials 
above  and  under  ground,  and  for  other  purposes. 
In  all  this  the  utilisation  of  gases  escaping  from 
blast  furnaces  played  a  conspicuous  part.  The 
growth  of  the  industry  is  reflected  in  an  increase  of 
nearly  10,000  employees  in  the  various  manufactur- 
ing establishments  of  the  country.  The  number  of 
workmen  em])Ioyed  was  about  82,000,  as  compared 
with  72,500  in  1904,  and  26,321  ten  years  ago.  The 
report  mentions  a  considerable  increase  in  the 
number  of  small  electrical  concerns  engaged  in 
manufacturing  one  or  more  special  articles.  With 
such  establishments  the  increase  in  the  number  of 
workmen  was  about  20  per  cent,  for  the  year,  while 
the  two  great  manufacturing  trusts  of  Berlin 
reported  a  gain  of  only  10  or  11  per  cent. 

Developments  in  the  Aluminium  Industry. 

The  past  ye.ar  was  a  very  prosperous  one  for  the 
aluminium  industry.  Not  only  was  there  a  con- 
siderable expansion  in  the  demand,  but  the  range  of 
jiriccs  was  higher  than  in  any  year  since  the  in- 
auguration of  the  electrolytic  system  of  production. 
IJy  an  agreement  arrived  at  some  years  ago  the 
whole  of  the  European  demand  for  aluminium  is,  we 
are  reminded,  reserved  to  the  European  companies, 
to  the  exclusion  of  the  .American  firm,  the  Pittsburg 
Reduction  Company.  .\t  present  the  world's  require- 
ments of  this  metal  are  met  by  only  five  companies, 
owning  twelve  works.  In  a  few  months'  time  the 
luiropean  output  will  be  largely  increased  by  the 
new  works  which  are  being  erected  at  Wallis 
(Switzerland),  where  water  power  to  the  extent  of 
50,000  h.p.  is  to  be  brought  into  requisition  to  drive 
ten  turbines.  By  the  erection  of  other  works  on  the 
Rhone  during  the  course  of  the  ensuing  summer  an 
equ.al  amount  of  water  power  will  be  made  avail- 
able ;  and  a  concession  wjhich  has  been  secured  bv 
tlie  Neuhausen  Company  to  utilise  the  Rhine  rapids 
at  Rhcinau  is  another  proof  that  German  capital  is 
flowing  more  freely  into  the  akmilnium  industrv 
now  that  its  commercial  possibilities  have  been 
attested.  By  the  erection  of  extensive  works  in  the 
centre  of  Italy  an  output  of  over  6.000  tons  will,  it 
is  slaled,  be  allnined  during  tlie  lurrenl    \Tar. 

French  Canal  Construction. 

It  is  proposed  to  undertake  the  construction  of  canals 
from  Nantes  to  .Angers,  Orleans  to  Briare,  Tours 
to  Noyers,  Sancoins  to  Moulins,  Roanne  to  St. 
Etienne.    and    the    widening    of    the    Berrv    canals. 
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These  waterways  would  be  conceded  for  a  period  ol 
seventy  years  to  the  local  chambers  of  commerce, 
constituted  as  syndicates  with  power  to  levy  tolls 
and  raise  money  for  the  purpose  of  defraying  the 
expenses.  Should  the  chambers  of  commerce  not 
undertake  the  responsibility,  private  companies 
would  be  empowered.  The  State  would  guarantee 
mterest  up  to  i4,ooo,ooof.  in  case  of  insufficient 
receipts.  The  whole  of  these  enterprises  are  esti- 
mated to  cost  Soo.ooo.poof.  ;  their  carrving-out  would 
connect  Nantes  with  Paris  and  Paris  with  Basel, 
and  might  possibly,  says  a  Times  correspondent, 
divert  to  the  French  route  some  of  the  traffic  between 
America  and  Western   Europe. 

A  New  Method  of  Cutting  Steel. 

.\  new  method  of  cutting  steel  was  recently  described 
by  Eugene  Lemaire  in  La  Nature  of  Paris.  In 
conducting  the  first  experiments  directed  toward  the 
perfection  of  the  new  process,  an  oxyhydrogen  flame 
was  used  which  first  heated  the  iron  red  hot.  The 
-upply  of  hydrogen  was  then  diminished  and  that  of 
oxygen  increased.     The  application  of  the  increased 


supply  of  oxygen  caused  the  iron  to  be  consumed  as 
was  desired,  hut  the  combustion  wa>  not  >ulliciently 
thorough.  In  ihe  end  the  workman  onlv  obtained 
an  irregular  cutting,  the  edges  of  which  were  coated 
with  oxide.  The  later  method  is  to  use  two  pipes, 
moving  them  along  the  mark  to  be  cul.  'J'he  first  is 
an  o.xyhydric  pipe  which  heats  the  inelal  red  hot,  and 
the  second — the  point  of  which  is  aboui  25  cm.  from 
the  first— emits  a  jet  of  oxygen  which  literally  burns 
the  iron.  Under  these  circumstances  the  operations 
are  morecjuickly  performed,  and  the  oxide  i-  very  fluid 
and  is  easily  expelled.  The  section  is  cut  as  clean  as 
if  done  by  a  saw,  and  the  width  of  (he  cut  does  not 
exceed  two  mnt.  for  a  plate  15  mm.  in  thickness  and 
three  mm.  for  a  plate  100  mm.  in  thickness.  The 
rale  ol  speed  for  the  15  mm.  plate  is  20  centimetres  a 
minute,  and  the  consumption  for  every  metre  of 
cutting  is  a  few  litres  of  hydrogen  and  about  the 
same  amount  of  oxygen.  The  apparatus  is  very 
simple  and  is  not  oniy  adapted  to  cutting  plates,  but 
also  tubes  or  beams.  Great  difficullv  has  been  found 
in  getting  a  process  which  would  cijl  armour  plates, 
but  it  is  claimed  that  the  new  process  completely 
solves  the  problem. 


Colonial  and  Foreign. 


Sources  of  Vanadium. 

This  metal  has  come  into  prominence  within  the 
last  four  or  five  years,  on  account  of  the  great  in- 
crease in  tensile  strength,  elasticity,  and  ductility  it 
imparts  to  steel  when  added  only  to  the  extent  of 
about  0-2  to  05  per  cent.  Its  most  important  ore  is 
vanadinite  or  chlora-vanadate  of  lead.  In  the  pure 
state  it  should  contain  19-35  per  cent.  V2O5,  but  the 
ores  actually  used  for  the  manufacture  of  ferro- 
vanadium  generally  only  contain  in  the  neighbour- 
hood of  to  per  cent.  V265.  Such  an  ore  is  worth  in 
London  about  4s.  to  5s.  per  kg.  of  V2OS  contents, 
assuming  that  it  tests  over  10  per  cent.  The  metal 
is  found  in  quite  a  number  of  rare  minerals,  such  as 
dechenite,  vanadite,  carnotite,  etc.  The  ash  obtained 
from  anthracite,  found  at  Yauli,  in  Peru,  is  said  to 
contain  as  much  as  25  per  cent,  of  V2O5.  Vana- 
dium ores  are  found  in  limited  quantities  in  Spain, 
the  Argentine  Republic,  Mexico,  Sweden,  and  the 
United  States. 

Japan  Shipbuilding, 

Owing  to  the  accumulation  of  orders  at  the  Kawa- 
saki Shipbuilding  Yard,  Japan,  it  has  been  decided 
to  carry  out  extensions  of  the  works  and  dockyard  on 
a  large  scale.  It  is  proposed  to  establish  large 
branch  works  in  the  neighbourhood  of  the  Hyogo 
Canal,  and  to  construct  at  the  dockyard  a  berth 
capable  of  receiving  a  vessel  of  15,000  tons.  The 
capital  of  the  company  will  be  increased  in  order  to 
provide  the  funds  necessary  for  the  extension. 

Argentine  Railways  Construction. 

The  narrow  gauge  line  from  Rosario  to  Buenos 
.\yrcs  has  been  commenced ;  one  across  the  Chaige 
will  be  made  as  quickly  as  possible ;  the  .Argentine 
Great  Western  is  constructing  branches  ;  the  Chilian 
part  of  the  Trans-.\ndine  Railway  has  just  been 
opened   to   Fnnc.il,    20  kilometres  from   the  point  at 


which  the  tunnel  will  have  to  be  made,  one-half  by 
the  Chilian  Company  and  the  other  by  the  Aro-en- 
tme.  These  20  kilometres  will  be  difficult  of  con- 
struction ;  there  will  be  several  short  tunnels,  and  at 
other  points  the  line  will  be  cut  out  of  ihe  side  of  Ihe 
rock,  leaving  a  projecting  roof  as  a  jirotection 
against  avalanches  of  snow  and  the  fall  of  stones 
trorn  the  heights.  It  is  to  be  feared  that  the  traffic 
ot  this  railway  will  be  frequcntiv  interrupted  by  these 
causes  and  by  the  floods  whi'ch  occur  .verv  vear 
when  the  snow  melts. 

Mono-Rail  and  Underground  Tramming. 

At  a  recent  meeting  of  the  South  African  Association 
of  tngineers,  Mr.  A.  U.  K.  Pierce  gave  some  details 
ot  a  scheme  which  had  been  proposed  for  under- 
ground tramming,  by  means  of  a  rail  suspended  from 
the  roof  on  which  cars  were  to  be  towed  bv  means  of 
an  electrically  operated  trolley  running  oii  the  same 
rail.  The  estimated  capital  cost  of  equipping  a 
rnine,  including  motor  generator  .sets  for  converting 
the  assumed  available  three-phase  current  to  direct 
current  for  operating  the  trollevs,  amounted  to  /Tijso 
per  trolley,  and  while  the  operating  cost,  including  an 
allowance  of  £'5  per  month  per  "trollev  for  repairs 
amounted  to  just  over  one  pennv  per  ton  hauled" 
assuming  the  average  length  of  haul  to  be  !Soo  ft.,  and 
the  cost  of  the  alternating  current  delivered  to  the 
motor-generator  set  at  2d.  per  kw.  hour.  Addin" 
interest  at  7  per  cent.,  and  amortisation  at  15  pe"?- 
cent,  on  the  capital  cost,  the  cost  per  ton  h.Tuled 
worked  out  at  i.8d. 

Machinery  in  Transvaal   Mines. 

According  to  the  Transvaal  (Jovernmeiu  Mining 
Engineer  there  were,  at  the  beginning  of  iqo? 
seventy  mines  crushing  and  fortv  deviloping,  antl  of 
these  fifty-four  and  twenlv-one  resfirctively  were 
using   rock-drills.     At    the   end    of    the   year  eighty- 
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nine  mini's  wtri;  crushing  and  Inrty-sevcn  develop- 
ing, and  of  these  sixty-lour  and  seventeen  respec- 
tively were  using  rocU-drills.  For  the  transport  and 
elevation  of  ore,  waste  rock,  and  tailings  in  the  sur- 
face works  of  the  mines  the  belt  conveyor  is  being 
extensivelv     used.      Belt    convevors    are    eroded    on 


eighteen  gold  mines,  four  collieries,  ami  one  diamond 
mine,  the  total  number  being  seventy-one  and  the 
horse-power  1,206.  There  were  51  Cornish  pumps, 
34  pumps  electrically  driven,  23  air  driven,  59  steam 
driven  (other  than  Cornish),  one  pump  driven  by 
hydraulic  power,  and  n)  bailing  tanks  in  use. 


United    States. 


American  Iron  MarKet. 

The  Iron  Age  states  thai  the  iron  m;irket  has  con- 
tinued to  drift  with  but  little  sign  of  anything  stirring 
ahead.  The  chief  restraining  influence  has  been  the 
uncertain  situation  regarding  the  coal  strike,  and 
the  coke  market  reflects  preparations  by  users  for  a 
strike  of  bituminous  miners.  Pig  iron  consumers, 
however,  have  made  no  precautionary  purchases  so 
far.  Southern  producers  maintain  their  prices,  but 
buyers  observe  a  waiting  attitude.  It  is  now  thought 
that  the  Steel  Trust  will  probably  purchase  its  out- 
side requirements  of  pig  iron  for  the  second  quarter 
month  by  month  as  needed.  The  Steel  Corporation 
is  much' pushed  for  delivery  of  finished  steel,  not- 
withstanding its  producing  capacity  of  48,000  tons  of 
ingots  per  day.  The  rail  trade'  is  a  conspicuous 
exception  to  the  general  situation,  and  the  production 
promises  to  exceed  last  year's,  which  reached  fully 
3,300,000  tons.  The  Hill  roads  have  during  the 
week  bought  50,000  tons,  and  total  i)urchases  since 
last  report  aggregate  about  100,000  tons.  Contracts 
for  structural  steel  are  being  delayed  until  more 
settled  conditions  become  elleclive,  but  an  enormous 
business  for  the  mills  is  assured.  T,abour  troubles 
mav  drlav  the  reopening  of  transportation  of  Lake 
ore. 

The  Quebec  Bridge. 

Something  in  the  nature  of  a  scare  is  being  manu- 
factured in  connection  with  the  new  Quebec  Bridge. 
A  well-known  transatlantic  engineering  magazine 
has  stated  that  the  height  of  the  bridge  will  be  insuf- 
ficent  to  permit  the  ])assage  of  the  larger  steamships 
which  are  certain  to  be  built  within  the  next  few 
years.  The  chief  engineer  of  the  Harbour  Com- 
missioners of  iSIontreal  states  that  he  does  not  think 
that  there  is  any  foundation  for  the  scare.  He  adds  that 
the  fixed  bridges  over  the  Manchester  Ship  Canal  are 
no  hir^her  than  75  ft.,  and  this  height  had  onlv  been 
accepted  after  much  inquiry  and  discussion  by  the 
canal,  shipping,  and  civil  authorities.  If  a  great 
and  progressive  community  lilce  Manchester  felt  that 
there  was  no  danger  to  its  interests  from  a  75  ft. 
bridge  over  the  canal,  lie  did  not  think  that  the  trade 
of  Montreal  would  be  jeopardised  by  a  bridge  of 
twice  that  heii;ht  over  Ihf^  St.   Lawrence. 

Engineering  Features  of  the  Bridge. 

In  view  of  wh.at  has  been  said  as  to  the  possibility 
of  the  bridge  proving  a  hindrance  to  navigation,  a 
few  details  concerning  the  structure  may  be  of 
interest,  although  it  m.ay  be  pointed  out  that  the 
work  has  already  been  (jescribed  and  illustrated  in 
Pac.ic's  Wf.eki  v.  liilherto  the  Forth  Bridge, with  a  span 
of  ju-t  over  1,700  ft.,  ha-  Ivld  pride  of  place  amongst 


single-span  bridges,  but  the  Quebec  Bridge  is 
designed  with  a  span  of  1,800  ft.,  while  the  bridge 
itself  has  a  total  length  of  2,800  ft.,  the  anchorage 
jjiers  being  each  500  ft.  from  the  channel  piers. 
The  lowest  point  of  the  bridge  will  be  150  ft.  above 
high-water,  and  the  total  weight  of  the  superstruc- 
ture will  be,  roughly,  40,000  tons.  A  good  deal  ot 
the  steel  work  has  already  been  completed,  and  the 
bridge  is  expected  to  be  ready  for  traffic  by  the  end 
of  1908.  The  magnitude  of  the  operations  involved 
has  necessitated  the  construction  of  special  plant. 
The  total  cost  is  put  down  at  $4,000,000,  provision 
being  made  for  two  raihvav  tracks,  two  electric  car 
tracks,   and  two  highways. 

New  Plant  of  the  Bethlehem  Steel   Corporation. 

The  Improvements  ,at  the  Bethlt.'liem  plant  of  the 
Bethlehem  .Steel  Corporation  are  referred  to  in  the 
American  press  as  likely  to  be  completed  in  about 
fifteen  months.  The  plans  include  the  building  of 
five  large,  modern  blast  furnaces,  a  coking  plant,  the 
first  unit  of  which  will  embrace  50  ovens,  a  drop 
forge  plant  and  a  shop  for  the  manuf.-icturc  of  fine 
machinery  and  tools.  It  is  understood  that  for  the 
machine  and  tool  shop  alone  82,000,000  has  been  set 
aside.  The  structural  steel  mills  which  form  an 
import.-mt  part  of  the  improvements  have  excited  a 
great  deal  of  interest,  for  the  process  to  be  employed 
has  never  before  been  used  on  a  large  scale  in  the 
Uniteil  .States.  The  process  dilTers  little  from  the 
Gray  process  developed  several  years  ago  at  Duluth, 
and  ])ermils  (he  rolling  of  very  large  beams  and 
sections  hitherto  built  up  of  smalUr  riveted  sections. 

Benjamin  Frankli.i  Bicentenary. 

Sir  (iiorgi-  l).iiwin  h.-i-  ;irrivc<i  in  New  York  10 
ri:[)n-(  lU  the  British  .Vssociation  at  the  Benjamin 
Franklin  bicentenary.  He  brings  an  address  and 
congratul.-itions  from  the  British  .Association  to  the 
.\merican  I'hilo-ophical  Societv,  which  was  founded 
In-   Fr.uikliii. 

New  Croton  Dam  Completed. 

The  ccimplctifin'  of  this  important  work  is  now 
announced.  The  dam  is  300  ft.  high  from  the  lowest 
point  in  the  found.ations  to  the  crest,  ,ind  is  thus  the 
t;dl(-.i  d.im  in  the  world.  It  form  a  reservoir  i.s 
mile-,  long,  and  impounds  about  32,ooo,ooo,0()n 
gallons  of  water.  It  is  built  of  solid  granite  ashlar 
and  rubble,  except  that  the  south  extension  is  backeil 
with  Cyclopean  concrete,  it  has  a  spillway  1,000  ft. 
long  at  right  angles  to  the  .axis  of  the  dam 
and  iCift.  below  its  crest,  and  contains  altogethe- 
about  855,000  yards  of  masonry.  .\  description  of 
the  driiii   h.i-   .-ih-r.-id)    been    given    in    this   journ.-il. 
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Launches  of  the  Week. 


William  Denny  Bros.,  Dumbarton  (March  27th). — 
Turbine  steamer  Ki)igfis/icr  :  dimensions,  27 5  ft. 
b\-  32  ft.  by  10  ft.  gin.  ;  will  be  fitted  with  three 
independent  Parson-;  compound  steam  turbine-;  ; 
estimated  speed,  ::o  knots ;  built  to  the  order 
of  the  General  Steam  Navigation  Company.  Ltd., 
for  ser\ice  on  the  Thames. 

John  Re.'^dhe.^d  and  Sons,  West  Dock,  South  Sliiclds 
March  22nd). -Screw  steamer  Tiri/iay^e  ;  dimensions, 
358  ft.  6  in.  by  49  ft.  6  in.  by  27  ft.  1 1  in.  ;  triple- 
e.\pansion  engines  constructed  by  builders  ;  C3-Imders 
25  in.,  42  in.,  68  in.  bv  45  in.  stroke,  supplied 
with  steam  by  two  steel  boilers  working  at  180  lb. 
pressure  :  built  to  the  order  of  the  Main  Steam- 
ship Company.  Ltd.,  St.  Ives.  This  is  the  forty- 
seventh  vessel  contracted  for  these  owners  by 
Readhead  and  Sons. 

R.  AND  W.  Hawthorn,  Leslie  and  Co.,  Ltd., 
Hebburn-on-Tyne  (.March  24th). — Passenger,  mail 
and  cargo  steamer  Rupara  ;  dimensions  230  ft. 
bv  36  ft.  by  23  ft.  6  in.  :  the  engines,  constructed 
at  the  St.  Peter's  department  of  the  firm,  will  be 
of  the  triple-e.xpansion  type,  cylinders  20  in., 
33  in.,  54^  in.  bv  30  in.  stroke,  with  two  boilers, 
working  at  180  lb.  pressure  ;  estimated  speed 
12  knots;  built  for  the  South  Australian  trade  of 
the  .\delaide  Steamship  Company. 

Alex.  Stephex  and  Sons,  Ltd.,  Linthouse  Works 
(March  27th). — S.?:.  Barranca,  specially  constructed 
lor  the  fruit  trade  ;  dimensions,  372  ft.  by  47  ft.  6  in. 
bv  32  ft.  6  in.  :  gross  tonnage,  5,000  ;  her  engines 
will  have  cylidners  28  in.,  45  in.,  and  75  in.  by  51  in. 
-stroke  ;  S.  E.  Hall,  of  Dartford,  supply  refrigerating 
plant ;  built  for  the  West  Indian  trade  of  Elders 
and  Fyffes,  Ltd. 

Sunderland  Shipbuilding  Company,  Ltd.,  Sunder 
land  (March  26th). — Steel  screw  steamer  Austa  ; 
dimensions.  229  ft.  by  35  ft.  by  17  ft.  4  in.  : 
machinery  by  the  Xorth-Eastern  Marine  Engineering 
C  .,  Ltd.,  cylinders  16^  in.,  27  in.,  and  44  in.  by 
^3  in.  stroke  ;  steam  supplied  by  a  large  boiler 
vorking  at  175  lb.  pressure  ;  built  to  the  order 
f  the  Aktieselskabet  Dampskibsselskabet  From, 
Copenhagen. 

WiLLi.\M  DoBSON  .\N"D  Co.,  Walker-on-Tync  (March 
24th). — Steel  screw  steamer  Alsler  ;  dimensions, 
^54  ft.  by  48  ft.  by  28  ft.  5^  in.,  the  propelling 
machinery  by  the  North-Eastern  Marine  Engineering 
Co.,  Ltd.,  consists  of  a  set  of  triple-e.xpansion 
engines  having  cylinders  24^  in.,  40  in.,  67  in.  by 
45  in.,  three  large  boilers  working  at  180  lb.  pressure  : 
estimated  speed  1 1  knots ;  built  to  the  order  of 
Syndikats-Rhederei    G.M.B.H..    Hamburg. 

Sir  W.  G.  Armstrong,  Whitworth  and  Co.,  Walker 
Shipyard  (March  27th). — .\  self-propelling  buoy 
vessel;     dimensions,    162ft.,    155ft.    by    29ft.    by 


I :;  ft.  ;  fitted  with  triple-expansion  propellmg 
machinervbv  the  .\orlh-l£astern  Marine  Engineering 
Co.,  Ltd.',  Wallsend,  cvhnders  i2i  in.,  20  in.,  and 
5^in.,  bv  24  in.  stroke';  steam  supplied  by  one 
single-cndcd  boiler.  12  it.  3  in.  by  10  fl.  ;  buUt 
to  the  order  of  the  Commissioners  of  the  Port  of 
Rangoon.  The  vessel  is  intended  to  lay  and 
recover  first-class  moorings  and  ground  chain, 
which  alwavs  lie  deeplv  buried  in  the  mud.  and  for 
this  jiurpos'e  she  has  'been  spcnally   strengthened. 

Hawthorns  .and  Co.,  Ltd.,  Leith  (March  26lh).— 
Second  of  the  two  lightships  which  they  have 
under  construction  to  the  order  of  the  Commissioners 
of  Northern  Lighthouses.  This  vessel,  like  her 
sister  ship,  will  be  fitted  with  a  complete  installation 
of  compressed  gas  on  Messrs.  Pinlsch's  i>rinciple, 
and  when  completed  will  be  stationed  on  the  West 
Coast  of  .Scotland. 

David  and  William  Hlnuekson  and  Co..  Ltd., 
Glasgow  (Marcli  2 'iid).— Twin-screw  steamer 
Cvc/ops  :  dimensions,  51  k^  ft.  by  58  ft.  by  42  ft.  6  in.  ; 
builder  supplv  twin  engines,  cylinders  23  in..  38^  in., 
65  in.  by  48  in.  stroke  :  three  boilers  on  the  closed 
ashpit  'svstem  of  forced  draught  for  a  worlang 
pressure 'of  H;o  lb.  :  gross  tonnage,  about  9,000 
tons  ;  built  for  the  Ocean  Steamship  Company, 
Ltd.,   Liverpool. 

WiLLLVM  Gray  and  Co..  Ltd..  West  H  :rtk-pool  (.March 
j^jth). — Steel  screw  steamer  Buxton  :  dimensions 
?42  ft.  by  47  ft.  6  in.  bv  24  It.  9  in.  :  triple  ex- 
pansion engines  bv  the  Central  Marine  Engine 
Works  ;  cviinders  2:^\  in.,  38  in.,  6.4  in.  bv  42  in. 
stroke  ;   built  for  H.  Samman  and  Co.,  Hull. 

Sir  W.  G.  .\kmstkong,  Whitworth  and  Co.,  Ltd., 
Newcastle  (.March  26th). —Steel  screw  steamer 
Stiliilis  :  dimensions  412  ft.  by  4<h)  ft.  by  51ft.; 
callable  of  carrying  S,ot«  tons  on  moderate  draft  ; 
the  Wallsend  Slipway  and  Engineering  Company, 
Ltd.,  supply  triple-expansion  engines  ;  cylinders 
27  in.,  45  in.',  75  in.,  with  a  stroke  of  4'^  '"■  ■  ^^hrce 
boilers  working  at  180  lb.  pressure. 

John  Pkiestman  and  Co.,  Castletown  (.March  26th).-— 
Steel  screw  steamer  Barithv  .-  dimensions  3^4  ft- 
by  4  )  ft.  bv  28  ft.  3  in.  :  engines  and  boilers  by 
the  North-Easlern  Marine  Engineering  Company, 
Ltd.,  Sunderland:  cylinders  25  in..  41m..  40  in. 
bv  48  in.  stroke:  boiler  pressure  180  lb.  :  built 
to  the  order  of  Robert  Harrowin  anil  Co..  Whitby. 
Swan,  Hunter  and  Wigham  Richardson.  Ltd., 
Neptune  Works  (March  26lh).— Twin-screw  mail  and 
])assenger  ste;uner  Tlie  Jiniprc^s  ;  dimensiuiis  235  ft. 
in  length  bv  3.)  ft.  beam  :  triple  exjiansioii  engines 
supplied  with  steam  Irom  iwo  large  bcutei-  by  the 
Neptune  works;  estimated  >peed  !'•!  knots; 
built  to  the  order  n|  tlie  Chariot tetou  11  Steam 
Na\igation  Company.  Ltd..  lor  servici-  lielween 
I'rinte  Edward  Islanil  and  tin-  in.iiiiland. 
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MoNTKOsic  Suii'nuir.nrNG  Co.  (March  24tli). — Steel 
screw  steam  trawler  Capella  ;  dimensions  145  ft. 
by  23  ft.  6  in.  by  i,^  ft.  6  in.  ;  Mr.  W.  V.  V.  Lidger- 
wood,  Coatbridge,  supplies  triple  expansion  engines  : 
cylinders  1 3  in..  2 J  in..  37  in.  by  27  in.  stroke: 
boiler  by  J.  T.  Eltringham  and  Co.,  South  Shields  ; 
speed  12  knots  on  the  consumption  of  6  tons  per 
day  ;  built  for  French  owners  to  be  engaged  in 
Newfoundland  fishing. 

Robert  Tho.mpson  and  .Soxs.  Sunderland  (March  22nd). 
— Single  deck  steamer  Arndiite  :  dimensions,  340  ft. 
by  48  ft.  6  in.  by  25  ft.  9  in.  ;  engines  and  boiler 
by  the  Xorth-Eastern  Marine  Engineering  Com- 
pany, Ltd.,  cylinders.  24^  in.,  40  in..  66  in.  by 
45  in.  stroke  ;  boiler  pressure,  1 80  lb.  ;  built  to  the 
order  of  Thomas  Smailes  and  Sons  Steamship 
Company,  Ltd..  Whitbv. 

Haklaxd  and  W'oi.Fi-.,  (March  22nd). — Twin  screw 
steamer  Ortega  :  dimensions,  465  ft.  by  5(>  ft.: 
gross  tonnage  about  8.000  :  two  sets  of  quadiuplc 
expansion  engines  will  be  supplied  by  the  builders, 
and  the  propellers  will  be  of  manganese  bronze  ; 
built  for  the  Pacific  Steam  Nayigation  Company, 
for  ser\-ice  between  Liverpool  and  the  eastern  and 
western  ports  of  South   America. 

Robert  Stephknson  and  Co..  Ltd.,  Hebburn-on-Tyne 
(March  24tli). — Twin-screw  passenger  ferry  I  lis  ; 
dimensions.  160  ft.  b\-  40  ft.  6  in.  by  11  ft.  6  in.  ; 
designed  to  carry  o\-er  1,700  passengers  ;  machinery 
cosntructed  by  D.  Rollo  and  Sons,  Liverpool, 
consists  of  two  sets  of  surface  condensing  engines, 
each  dri\ing  a  separate  shaft  on  which  is  a  three- 
bladed  propellor  ;  two  single-ended  boilers  :  speed 
12 J,  knots;  built  to  the  order  of  the  ^^'allascy 
Urban  District  Council  tor  ser\icc  on  the  Mcrsc\-. 


Trial  Trips. 


Crau;,  Taylor  .\nd  Co..  Ltd.,  Sluckton-on-'I'ees 
(March  22nd). — Steel  screw  sleamc-r  Don  Arliiio  : 
dimensions,  360  ft.  by  50  ft.  1  in.  by  25  ft.  10  in.  ; 
engines  constructed  by  Blair  and  Co.,  Ltd.,  Stockton- 
on-Tees,  cylinders.  25  in..  41  in.,  67  in.,  by  45  in. 
stroke  ;  two  steel  boilers  working  at  180  lb.  pressure  : 
speed  iii  knots:  built  to  the  order  of  the  Buenos 
Xyrcs  and  Pacific  Railway  Compan\-.  Ltd., 
London. 

Northl'.mhkrland  Shii'buildini;  Comi'an\-,  Ltd. 
Mowdcn-on-Tyne  (March  2 1  st).  -Steel  screw  steamer, 
Midganl;  dimensions,  372  ft.  by  48  ft.  10  in.  by 
^n  It.  loin.  :  Richardsons,  Westgarth  and  Co., 
Ltd..  supply  engines,  cylinders  25  in.  41  in..  69  in. 
by  48  in.  stroke ;  three  steel  boilers  u  ft.  hv 
loft,  gin.,  working  pressure,  180  lb.  ;  she  will 
carry  about  7,300  tons  loaded  :  speed  1  1  knots  : 
built  to  the  order  of  Furness,  Withy  an<l  Co..  Ltd., 
West  Hartlepool,  for  Messrs.  The  "  Mnlijard 
Deutsclie  Seeverkehrs  Aktiengesell.schafl. 


1 A  Nh,  Ikon  SiiirnuiLniNo  Co.,  Ltd.,  Wilhngton  Quay 
on  Tyne  (iSLarch  24th). — Steel  screw  steamer 
Tricolor-.  dimensions,  351  ft.  by  50  ft.  by 
28  ft.  i]  in.  :  engines  supplied  by  Blair  and  Co., 
Ltd.,  Stockton-on-Tees,  of  the  triple-expansion  type, 
cylinders.  26  in.,  ^2\  in.,  and  69!  in.  by  45  in.  stroke 
and  working  at  a  pressure  of  180  lb.  ;  built  to 
the  order  of  W.  Wilhelmsen,  of  Orsnoes  Tonsberg, 
Norway. 

Mackie  and  Thomson's  Shie>buii.ding  Yard,  Govan 
(March  21st). — Steel  screw  fleeter  Ho)';(//();  dimen- 
sions, 108  ft.  6  in.  by  21  ft.  6  in.  by  12  it.  4  in. ; 
triple-expansion  cng  nes  by  W.  \'.  V.  Lidgerwood, 
Coatbridge  ;  gross  tonnage  about  173,  net  52  ; 
speed,  9.f  knots  ;  built  to  the  order  of  the  Hellyers 
Steam  Fishing  Co.,  Ltd.,  Hull.  This  vessel  is 
the  sixth  of  an  order  for  fifteen  for  the  same  owners. 

Irvine's  Shipbuilding  and  Dry  Dock  Company, 
Ltd.,  W'est  Hartlepool  (March  24th). — S.S.  Evelyn  ; 
dimensions,  352  ft.  by  48  ft.  3  in.  by  24  ft.  3  in.  ; 
engines  of  the  triple  expansion  type  have  been 
supplied  and  fitted  by  Blair  and  Co.,  Ltd..  Stockton, 
having  cylinders  24  in.,  40  in.  and  63  in.  by  45  in. ; 
stroke,  with  two  large  single-ended  boilers,  working 
at  160  lb.  pressure;  speed  attained.  12  knots  j 
built  for  Thomas  Appelby  and  Co. 


Cable    Ships. 

An  illustrated  account  ol  tin-  woiks  ol  the  India  Rubber, 
(jutta  Percha,  and  Telegraph  Works  Company,  Ltd., 
which  has  just  been  issued,  describes  the  cable  vessels 
owned  by  the  company  and  fitted  for  the  purpose  of  lay- 
ing- submarine  cables.  These  steamers  are  three  in 
number,  and  are  respecti\ely  named  the  Silvcrtown,  the 
Oacia,  and  the  Buccaneer.  The  Silvcrtoivn  is  remark- 
able for  the  size  of  her  cable  tanks,  which  will  receive 
nearly  5,000  tons  of  cable.  The  heaviest  load  she  has 
carried,  when  on  a  cable  expedition,  was  composed  of 
4,880  tons  of  cable,  i,06o  tons  of  coal,  no  Ions  of  buoys, 
chains,  g;rappling  rope,  and  cable  gear,  and  160  tons  of 
provisions  and  fresh  water,  amounting'  in  all  to  a  cargo 
of  6,810  tons.  Her  draught  of  water  on  this  occasion 
was  27  ft.  forward,  and  2g  ft.  6  in.  aft.  The  other  ships, 
whose  size  is  indicated  by  the  order  in  which  they  are 
named,  have  a  collective  cable  capacity  of  4,200  tons. 
The  machinery  on  board  all  these  vessels  for  laying  cable 
is  more  or  less  of  the  same  character.  At  the  stern  is  tlie 
"  paying  out "  gear,  by  means  of  which,  as  the  name 
indicates,  a  cable  is  paid  out  from  the  ship;  it  consists  of 
;»  large  iron  drum,-  an  arrangement  of  very  powerful 
brakes,  and,  for  use  if  required,  a  pair  o(  horizontal 
engines.  In  the  fore  part  of  the  vessel  is  placed  the 
■'  picking  up  "  gear,  composed  of  two  large  iron  drums  of 
heavy  construction,  worked,  together  or  separately,  by  a 
pair  of  powerful  engines.  This  machinery  is  employed 
in  grappling  for  a  cable,  and  in  raising  it  from  the 
bottom.  Dynamometers,  for  indicating  the  strains  on  a 
cable  or  on  a  grappling  rope,  and  a  variety  of  quadrants, 
guides,  sheaves,  pulleys,  and  strong  brakes  are  necessar) 
adjuncts  to  both  the  "paying  out"  and  "picking  up" 
gears.  .Sounding  machines,  (or  ascertaining  the  depth 
of  water,  arc  carried  at  the  stern,  and  arc  worked  by 
light  vertical  engines. 
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The   Home   Metal   Market. 

Showing  Daily  Fluctuations  from  February  26tl»  to  March    27th.   1906. 
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Fii;.  1.    Lines  of  fracture  marked  uii  a  boiln  identical  with  lliat  on  loeomulive  626.        Left  side   (ihe  whiite  patches  show 
the  localion  of  the  pieces  wliich  were  not  rccoveied 


V'tii.  2.    Crown  of  lire-box,  from  below.  Fig.  3.    Crown  of  rue-bo.\,  from  above. 

EXPLOSION    OK   A    FRENCH    LOCOMOTIVK    HOM.ICK. 


PACjE'S    wkkkly 


Explosion  of  a  Locomotive  Boiler  near  the 
Saint-Lazare  Station,  Paris. 

Abstract   of  Investigation  by  Robert  Dubois. 


Ox  July  4th,  1904,  at  about  11  a.m.,  the  boiler  ot  locomo- 
tive No.  (>2b,  ot  the  French  Western  Railway  Com- 
pany, e.xploded  near  Saint-l.ai^are  station.  The  locomo- 
tive was  then  standing  still  in  the  cutting  which  extends 
between  the  Pont  de  I'Europe  and  the  BatignoUes 
tunnel. 

The  explosion  w-as  extremely  violent :  the  engine  wa^ 
smashed  altogether  and  blown  to  pieces.  The  fragments 
of  the  boiler,  which  were  mostly  hurled  long  distances, 
fell  in  the  roads  and  on  houses  ;  fragments  were  found 
all  over  the  district,  and  it  is  a  wonder  that  no  one  was 
struck  by  this  hail  of  projectiles.  Some  minor  injuries 
only  resulted  from  the  projection  of  stones  and  gravel. 
The  whole  loss  was  the  damage  produced,  which 
amounted  to  about  ;£78,ooo. 

Three  separate  inquiries  into  the  cause  of  this  explo- 
sion were  made.  Mr.  Perisse,  the  expert  appointed  by 
the  jiige  d'instruction,  has  published  a  summary  of  tin- 
technical  part  of  his  report  in  a  note  which  appeared  in 
the  Genie  civil.  The  government  engineers  have  pub- 
lished nothing  about  their  work,  but  Pilr.  Fremont,  civil 
engineer,  whom  they  appointed  to  work  with  them,  has 
enunciated  his  personal  opinions  as  to  the  causes  of  the 
accident  in  the  Bulletin  de  la  Societe  d'encouragement 
pour  rindustrie  Nationale  for  March,  1905.  Finally,  the 
engineers  of  the  F"rench  Western  Raihvay  have  care- 
fully and  minutely  examined  the  fragments,  and  it  is 
the  results  of  their  investigations  which  are  described. 

Mr.  Periss^  attributes  the  accident  to  effects  of  expan- 
sion and  contraction,  w'hich  would  have  produced  a 
gradual  destruction  of  the  lower  part  of  the  barrel  plate 
in  front  of  the  fire-box.  Mr.  Fremont  maintains  that 
the  explosion  began  at  the  left  hand  side  of  the  front 
plate  of  the  fire-box ;  that  it  was  due  to  the  weakne-^s  of 
the  metal,  and  that  it  is  the  consequence  of  an  old  flaw, 
the  existence  of  which  he  assumes  a  priori. 

We,  like  the  company's  engineers  who  have  invesii- 
gated  the  question,  think  that  the  explosion  originated 
in  the  collapse  of  the  crown  of  the  fire-box.  This  ,-ilso 
is  the  ..pinion  of  Mr.  Walckenaer,  who  has  examined 
the  fragments  of  the  boiler  with  the  greatest  care.  How- 
ever, we  are  not  able  to  trace  matters  back  further  and 
determine  what  the  causes  of  that  collapse  were.  Thu^ 
the  three  inquiries  lead  to  quite  different  conclusions ; 
this  is  not  surprising,  as  the  boiler  is  broken  up  so  much 
that  one  is  tempted  to  discover  the  start  of  the  explosion 
in  every  fragment. 

To  make  an  investigation  of  this  kind  requires  a  very 
considerable  knowledge  of  the  locomotive.  It  is  there- 
fore necessary  to  give  some  account  of  its  construction 
in  order  to  make  it  possible  to  understand  the  pheno- 
mena which  occurred,  and  to  discuss  them. 

Let  us  first  consider  the  boiler  :  it  has  a  very  deep  fire- 
box, with  longitudinal  stays,  and  with  adjustable  ties; 
inside  the  fire-box  there  is  .-i  brick  arch  carried  on  two 
bearers  which — note  this  point — are  simply  carried  on 
studs  screwed  into  the  fire-box.  We  note  outside  of  th< 
fire-box  :  (i)  on  the  sides  of  the  fire-box,  two  large 
brackets,  by  means  of  which  the  boiler  is  supported  on 


till-  Iraiiu-,  and  two  .small  supports,  which  we  will  use 
us  datum  marks;  (:;)  on  the  back  face,  a  heel-shaped  pro- 
jection whicii  prevents  the  lateral  displacement  of  the 
boiler.  We  may  also  mention  a  blow-ol'f  cock  on  the 
light-hand  side  of  the  fire-box,  a  mud-box  below  the 
barrel,  and  a  drop-plate  supported  by  the  foundation  ring. 

Let  us  next  take  the  frame  :  it  is  carried  on  two  coupled 
axles,  between  which  the  fire-box  is  placed,  and  on  a 
leading  bogie;  the  main  frame  plates  are  outside  the 
wheels,  but  inside  there  are  two  small  longitudinals  on 
the  two  sides  of  the  fire-box ;  these  longitudinals  are 
fixed  at  one  end  to  the  trailing  butler  beam  and  are 
connected  in  front  of  the  fire-box  by  cross-bracing,  which 
itself  is  fixed  to  a  longitudinal  placed  centrally.  The 
cylinders  are  inside  and  the  crank  driving  axle  has  a 
central  bearing  which  is  fixed  to  this  middle  longitudinal. 
On  each  side,  between  the  wheels,  the  small  longitudinals 
are  secured  to  the  main  frame  plates  by  steel  castings, 
which  also  serve  as  supports  to  the  boiler ;  these  castings 
go  down  very  far  and  are  connected  together  by  a  tie 
which  is  below  the  fire-box ;  the  tie  is  practically 
vertically  under  the  pivots  of  the  drop-plate.  Finally, 
the  trailing  buffer  beam  has  a  U-shaped  guide  into 
which  the  heel-shaped  projection  of  the  boiler  takes. 

This  locomotive  was  one  of  a  series  of  fifteen  locomo- 
tives (series  621  to  635)  built  in  1S88  by  the  Fives-Lille 
Company.  In  1900,  it  was  materially  altered  at  the  shops 
of  the  French  Western  Railway,  and  extensive  repairs 
w  ere  carried  out  on  the  boiler ;  the  fire-box  was  renewed, 
also  the  back  plate,  half  the  front  plate,  and  the  lower 
parts  of  the  outer  shell ;  hence  the  horizontal  line  of 
rivets  just  behind  the  small  longitudinals  when  the  boiler 
was  in  place  on  the  frame. 

On  July  4th,  1904,  locomotive  626,  hauling  a  Mantes 
train,  had  arrived  at  Saint-Lazare  station  at  Sh.  54  m., 
and  was  to  start  at  noon.  While  waiting  it  was  stand- 
ing on  a  siding  in  the  Europe  cutting.  While  thus 
standing  still,  the  two  men  forming  the  crew  of  the 
locomotive  were  off  duty  and  were  replaced,  as  far  as 
supervision  was  concerned,  by  the  men  stationed  at  the 
Saint-Lazare  dep6t.  .\t  10  h.  45  m.  the  explosion  took 
place,  nothing  having  previously  happened  in  any  way 
calculated  to  draw  attention  to  the  locomotive  concerned. 

Kxamination  of  the  fire-box  crown  (figs.  1  and  2)  shows 
that  this  became  separated,  dragging  oil  with  it  the 
upper  edge  of  the  tube  plate  and  that  of  the  back  plate. 
NIoreover,  the  general  shape  of  its  two  sides  is  very 
striking  ;  thsse,  instead  of  being  turned  downwards,  are 
dearlv  turned  upwards  (except  at  one  place  subjected  to 
subsequent  deformation),  and  this  appearance  at  once 
gives  the  impression  that  the  crown  became  detached 
from  the  two  sides  by  a  movement  from  .-ibove  down- 
wards. Equally  noticeable  is  the  toothed  form  of  that 
part  of  the  back  plate  which  came  .■•vvay  together  with 
the  crown  ;  the  ends  of  the  stays  form  the  teeth  of  this 
fracture. 

The  corresponding  fracture  found  at  the  back  of  the 
fire-box  also  shows  evident  traces  of  the  passage  of  the 
end    of    the    stavs ;    there    also    is    a    general    crushing 
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o(  iht  copper  produced  bv  ihc  action  ol  a  verucal  force-. 
()i\  the  righl-hand  side  of  the  same  lii;urc,  the  back  pari 
of  the  lef"t  side  of  the  I'lre-box  is  shown  ;  the  distortion 
clearly  shows  that  the  fracture  was  the  result  of  a 
downward  pull ;  the  same  kind  of  fracture  is  also  appa- 
rent along  the  whole  of  the  fracture  at  the  top  of  the 
left  side,  and  is  found  on  the  right  side  as  well.  These 
different  deformations  of  the  crown  and  of  the  sides  thus 
show  that  the  crown  collapsed  before  the  fire-box  blew 
to  pieces,  and  that  this  collapse  cannot  be  due  to  the 
sides  going  apart. 

The  large  opening  produced  at  once  allowed  a  brisk 
flow  of  water  and  steam  to  enter  the  fire-box,  and  the 
resulting  pressure  inside  bulged  out  the  fire-box  plates. 
The  presence  of  the  grate  and  the  depth  of  the  fire-box  fully 
explain  the  production  of  this  sudden  internal  pressure, 
the  external  results  of  which  will  inform  us  as  to  the 
position  of  the  boiler  at  the  moment  the  crown  gave  way 
and  as  to  the  movements  which  resulted  from  Us  giving 
wav.  The  particular  arrangement  of  boiler,  with  deep  fire- 
box (which  fully  explains  the  extension  of  the  explosion 
to  the  barrel)  and  the  way  the  barrel  broke  up  (which 
breaking  up  was  onlv  a  result  of  first  giving  way  at  one 
point)  show  that,  in  spite  of  the  breaking  up  of  the 
boiler,  the  explosion  can  fullv  be  undersfood  without  any 
need  of  adopting  any  theories  of  instantaneous  overloads 
such  a=  are  produced  bv  explosives. 

The  observations  we  have  made  clearly  prove  that  the 
explosion  cannot  have  started  otherwise  than  by  the 
giving  way  of  the  crown ;  even  if  the  details  of  the 
phenomena'  are  left  out  of  consideration,  the  perfect 
symmetry  in  the  earlier  movements  of  the  boiler  and  the 
fracture  of  the  back  ring  of  the  barrel  along  a  lateral 
generatrix,  are  general  facts  which  put  out  of  court  any 
idea  of  looking  for  the  start  of  the  explosion  in  the 
barrel ;  for  if  a  symmetrical  phenomenon  may  easily  pro- 
duce in  succession  unsvmmetrical  results,  the  converse  is 
improbable.  Moreover,  without  going  in  for  such 
abstract  considerations,  we  may  remark  that  if  the  frac- 
ture had  started  in  the  barrel,  this  latter  opening  out 
laterally,  the  first  effect  would  have  been  to  tilt  the  boiler 
as  a  whole  and  the  perfectly  symmetrical  marks  on  the 
fire-box  would  not  have  been  produced. 

But  why  did  the  crown  of  the  fire-box  .five  wav?  It 
is  impossible  for  us  to  answer  this  question,  as  \yp  are 
unable  to  determine  what  particular  part  or  stay  it  was 
th-it  first  gave  way.  But  although  the  staying  of  ;i  fire- 
box crown  is  the  delicate  part  of  a  boiler,  it  seems  h.irdly 
possible  that  the  fire-box  crown  of  locomotive  62b  gave 
way  unless  there  was  an  excess  of  pressure  in  the  boiler. 

Although  we  have  not  been  able  to  ascertain  tliat  any 
such  excess  of  pressure  was  really  produced,  and 
although  the  evidence  of  the  employees,  who,  it  is  true, 
may  be  considered  as  prejudiced  parties,  even  tends  to 
])rove  the  contrary,  the  company  has  come  to  the  conclu- 
sion that  it  must  give  up  the  pattern  of  safety  valve  with 
which  locomotive  626  was  fitted. 

This  pattern  of  valve,  very  exienslvelv  u^ed  in  l-'iig- 
land,  was  adopted  by  the  French  Western  Railw.iv  Com- 
pany twenty  years  ago,  on  account  of  certain  advantages 
it  possesses';  but  during  the  last  ten  ye.-irs  (ireference  has 
been  given,  for  new  locomotives,  to  an  imijroved  type. 

At  present  this  new  type  is  being  put  in,  instead  of  the 
old,  on  locomotives  fitt'ed  with  the  latter;  this  alteration 
will  soon  be  completed,  and  there  is  every  reason  to  hope 
that  this  measure,  together  with  increased  care  in  the 
examination  of  fire-box  crowns,  will  prevent  the  recur- 
rence of  the  accident  which  led  to  it. 


Exhibition    News. 

Argentine. 

In  order  to  celebrate  the  fiftieth  anniversary  of  the 
opening  of  the  first  railway  line  in  the  .Argentine 
Repubhc,  the  Argentine  Government  has  decided  that  a 
railway  exhibition  shall  be  held  at  Buenos  Ayres  on 
.August  30th,   1907. 

Russia. 

A  Consular  report  states  that  the  Electro-technical 
Exhibition  which  was  to  have  been  held  at  Kiefl  on 
March  25th  to  April  7th,  1906,  has  been  postponed  until 
April,  1907.  The  Congress  of  Electro-technical  Engi- 
neers has  also  been  postponed  till  that  date. 

Italy. 

H.M.  Consul  at  Milan  has  sent  particulars  of  an 
international  competition  for  a  machine  for  sweeping  the 
.streets.  This  should  be  so  constructed  as  to  collect  the 
mud  into  a  box  of  a  cubic  metre  in  capacity,  to  \york  on 
streets  paved  with  stones,  cobbles  or  asphalt,  and  is  to  be 
an  automobile  of  any  system,  not  requiring  more  than 
two  men  to  work  it.'  Machines  must  be  submitted  not 
later  than  July  31st.  There  will  be  awarded  a  first  prize 
of  ^160,  and  a  second  of  ;^So. 


Bulletin  de  l:i  Sociclc  d'encour.ii;i-ment  p. 


r  rindii'.tiii-  Naticnalr 


Shipping  Returns. 

The  tonnage  of  vessels  entered  at  ports  in  the  United 
Kingdom  from  foreign  countries  and  British  possessions, 
with  cargoes,  during  the  month  ended  February  28th, 
1906,  amounted  to  2,800,035  tons,  and  the  tonnage 
cleared  to  3,870,448  tons,  as  against  2,698,370  tons 
entered  and  3,693,272  tons  cleared  in  the  month  of 
February,  1905.  With  regard  to  the  coasting  trade,  the 
tonnage  entered  with  cargoes  during  February,  1906. 
amounted  to  2,527,832  tons,  and  the  tonnage  cleared  to 
2,472,158  tons,  as  against  2,489,965  tons  entered,  and 
2,475,711  tons  cleared  in  February,  1905. 


Obituary. 

K\Ri.  lli;iNKi'  it  VON  Sii-:.\ti:Ns,  whose  death  has  occurred 
at  (iorbio,  near  Mentone,  was  an  active  member  of  the 
family  of  brothers  associated  w-ith  the  firm  of  Siemens 
andllalskc.  The  network  of  telegraph  lines  which  covers 
Russia  was  laid  by  Herr  Karl  von  Siemens  for  the  Tsar's 
Government  fifty  years  ago,  and  was  maintained  by  the 
firm  for  twelve  years,  during  which  period  he  had  charge 
of  the  great  factory  established  in  St.  Petersburg.  In 
1869  he  came  to  London  to  take  control  of  the  business 
established  here.  Herr  Karl  von  Siemens  was  personally 
in  charge  of  the  laying  of  the  Direct  United  States  cable, 
the  first  across  the  .Atlantic  contracted  for  by  Siemens 
Bros.  -Mso  he  was  the  first  who  succeeded,  with  the  ship 
Faraday,  in  fishing  up  from  the  greatest  depth  of  the 
North  .Atlantic  the  broken  end  of  the  cable.  Herr  Siemens 
was  born  in   iSjq,  at  Menzondorf,  in   Mechlenlnirg. 

Mr.  I.iiWis  WiiiiAMS,  M.E.,  of  Pontypridd,  whose 
death  is  announced  at  the  age  of  54,  was  a  son  of  the 
late  Mr.  W.  Williams,  of  Coe'dcae,  one  of  the  pioneers  on 
the  Rhondda  co;ilfield,  and  was  himself  identified 
throughout  life  with  mining  operations  in  various  parts 
of  South  Wa'(  s. 


March  30,   1906. 
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The  National  Physical   Laboratory  and 

its   Work, 


■"pHE  report  of  the  executive  committee  of  the 
■*■  f  National  Physical  Laboratory,  approved  at  the 
annual  meeting  for  presentation  to  the  Royal  Society, 
indicates  that  progi^ess  has  been  achieved  in  all 
directions.  In  view  of  the  Government  Building 
Grant  of  £10,000,  and  a  donation  of  /i,ooo  by  the 
Goldsmiths'  Company,  the  proposed  additions  to 
the  Laboratory  buildings  will  be  pushed  forward 
as  rapidly  as  possible.  The  new  electrical  buildings 
wiU,  it  is  anticipated,  be  opened  in  June,  on  the 
occasion  of  the  visit  of  the  foreign  guests  of  the 
Institution  of  Electrical  Engineers.  The  report 
for  the  year  1905  shows  the  extraordinary  variety 
and  extent  of  the  operations  carried  on  under  the 
direction  of  Dr.  R.  T.  Glazebrook,  D.Sc,  F.R.S.. 
and  includes  multitudinous  details  as  to  the  work 
compiled  from  the  reports  of  the  assistants  in  the 
various  divisions.  The  report  on  the  engineer- 
ing department  is  appended.  We  note  that  the 
results  of  the  investigation  into  the  resistance  of 
material  to  alternating  stress  is  nearly  ready  for 
publication. 

The  following  paragraph  from  the  report  may 
possibly  give  a  quietus  to  fears  that  the  Labora- 
tory will  conflict  with  the  interests  of  profes- 
sional chemists  :  "  The  question  has  been  raised 
during  the  year  of  the  scope  of  the  work  of  the 
Laborator}^  An  impression  prevails  in  some  quarters 
that  the  committee  are  prepared  to  undertake 
■ordinary  routine  chemical  analyses,  and  so  compete 
with  the  work  of  professional  chemists.  This  im- 
pression is  a  mistaken  one.  Except  for  Government 
work,  and  in  some  few  special  cases  which  come 
individually  before  the  committee,  chemical  analyses 
are  only  undertaken  when  they  are  requii-ed  to 
elucidate  some  physical  or  mechanical  question  under 
mvestigation.  The  Laboratory  was  founded,  in  (lie 
words  of  the  second  conclusion  of  Lord  Rayleigh's 
committee,  as  a  public  institution  for  '  standard- 
izing and  verifying  instruments,  for  testing  materials 
and  for  the  determination  of  physical  constants.' 
The  committee  have  no  wish  to  interfere  with  tlie 
work  of  professional  chemists,  and  do  not  behevc 
that  in  their  conduct  of  the  Laboratory  such  inter- 
ference has  taken  place." 

Quite  an  elaborate  programme  of  work  for  tlic 
present  year  has  been  approved  by  the  Board.  We 
quote  the  following  from  the  section  relating  to  the 
engineering  department :     "In  the  discussion  of  the 


sixth  report  of  tlie  Alloys  Research  Committee  at  the 
Institution  of  Mechanical  Engineers  in  Januarj', 
1904,  the  importance  of  impact  tests  as  a  means  of 
detecting  certain  qualities  in  jnaterials  not  brought 
out  by  the  ordinary  testing  methods  was  generally 
recognised.  At  the  conclusion  of  the  discussion, 
several  suggestions  were  made  that  a  research  on 
impact  tests  should  be  taken  up  at  the  National 
Physical  Laboratory.  These  opinions  were  further 
emphasized  on  the  occasion  of  the  reading  of  Messrs. 
Seaton  and  Jude's  paper  on  '  Impact  Testing,'  at 
the  Institution  of  Mechanical  Engineers  in  December, 
1904,  both  in  the  paper  and  in  the  discussion,  the 
general  feeling  being  that  these  tests  should  be 
standardized.  Opinions  were  divided  as  to  the  best 
method  of  test  to  adopt,  which  is  a  matter  of  con- 
siderable importance,  as  the  agreement  between  the 
results  of  tests  made  on  any  given  material  by  different 
methods  of  impact  testing  is  not  so  close  as  it  ought 
to  be.  In  fact,  as  was  pointed  out  in  the  discussion, 
there  appears  to  be  a  great  deal  of  work  to  be  done 
before  any  complete  concordance  of  results  can  be 
hoped  for. 

"  It  is  proposed,  therefore,  to  commence  a  research 
on  impact  testing  during  the  year  1906  in  the  en- 
gineering department.  As  regards  the  method 
adopted,  while  recognising  the  importance  of  tests 
to  destruction  by  a  single  blow  both  in  rapidity 
and  for  giving  comparative  results,  there  appear 
to  be  strong  reasons  that  new  work  on  the  subject 
should  take  the  form  of  tests  by  repeated  impacts. 
Of  these,  the  chief  one  is,  as  pointed  out  by  Mr. 
Seaton,  that  in  everyday  practice  accidents  are  often 
the  effect  of  a  large  number  of  comparatively  small 
blows  repeatedly  applied  and  not  of  one  definite 
shock.  Further,  as  the  question  of  the  effect  of 
repeated  shock  is  so  intimately  connected  with 
that  of  alternating  stresses  recently  investigated 
in  the  Laboratory,  it  is  felt  that  tlie  opportunity 
should  not  be  missed  of  making  a  comparison  of  the 
resistance  of  the  same  materials  iu  these  two  dis- 
tinctive cases  of  repeated  stress.  A  niacliine  for  the 
purposes  of  the  research  has  been  designed  and  is 
approaching  completion.  The  first  set  of  experiments 
will  be  made  on  notched  specimens  jikiced  on  knife 
edges,  4J  in.  apart,  and  subjected  to  rejieatcd  blows 
in  the  centre.  This  method  lias  been  adopted 
chiefly  on  account  of  the  simplicity  of  the  mechanism 
required  to  carry  out  the  tests.     If  consistent  results 
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are  obtained  in  this  way  it  is  proposed  to  niodily 
the  machine  so  that  the  specimens  may  be  subjected 
to  direct  stresses  instead  of  bending  stresses. 

As  regards  wind  pressure  research,  it  is  proposed  to 
complete  the  observations  on  the  resultant  pressure  of 
the  wind  on  rectangular  plates  of  100  square  feet  and 
less  in  area.  The  case  of  the  lattice  girder  model 
which  has  been  constructed  will  then  be  taken,  and 
it  is  hoped  that  sufficient  data  will  be  obtained  from 
this  model  to  predict  the  effect  of  the  wind  on  open 
frame-work  generally.  The  reason  for  restricting  the 
number  of  models  emjsloyed  is  the  very  large  number 
of  observations  necessary  to  obtain  a  reliable  value 
of  the  mean  pressure.  From  the  previous  year's 
work  it  is  estimated  that  for  palates  of  considerable 
area,  two  hundred  observ-ations  on  each  are  necessary. 
The  reasons  for  this  appear  to  be  :  (i)  Owing  to  the 
position  of  the  Dines  Tube  being  necessarily  from 
10  to  15  ft.  distant  from  the  centre  of  the  plate  tha 
wind  conditions  at  the  two  points  vary  considerably 
at  any  instant,  as  was  evident  from  Mr.  Dines'  ex- 
periments ;  (2)  the  direction  of  the  wind  is  not  always 


quite  normal  to  the  plate,  although  special  pre- 
cautions are  taken  to  prevent  observations  being 
recorded  when  this  is  perceptible  on  the  wind  varies. 

It  is  proposed,  finally,  to  attempt  the  determination 
of  the  resultant  wind  pressure  on  a  roof  model,  in 
order  to  discover  if  the  remarkable  suction  effects 
noticed  in  the  experiments  on  small  roof  models  in  a 
uniform  current  of  air  occur  in  the  open  air.  It  is 
hoped  that,  with  fairly  favourable  conditions  as 
regards  winds  of  high  velocity,  the  research  will 
be  conijileted  during  the  year. 

Further  work  may  be  desirable  to  complete 
research  on  the  resistance  of  materials  to  alternating 
stress. 

When  the  report  on  the  work  hitherto  accom- 
plished in  connection  with  the  steam  research  has 
been  comijletcd  it  will  be  a  matter  for  discussion 
in  which  direction  to  advance  next,  whether  by 
modification  of  the  apparatus  to  attempt  to  secure 
greater  accuracy  in  the  determination  of  the  specific 
iieat,  or  to  investigate  more  fully  the  relation  between 
pressure  and  temperature  at  high  temperatures. 


The  Engineering  Department. 

Report    on   the  Department  for  the    Year  ending  December  3Ist,  1905.  made    by  the 
Superintendent  (Dr.  T.  E.  Stanton)  to  the  Director  (Dr.  R.  T.  Glazebrook). 


Commercial  Testing. 

The  testing  (jquipmeiU  has  nut  been  largely  increased 
Uurin"'  the  year.  .'C  snocial  machine  has  been  constructed 
in  the' workshop  for  testing  pressure  gauges  under  forced 
vibrations  of  v'arying  period  and  amplitude.  This  con- 
sists of  a  crank  and  connecting  rod  mechanism,  the 
gauge  under  test  being  attached  to  the  >lider,  and  the  crank 
pin  li.\ed  to  a  rotating  disc,  which  is  provideil  with  a 
device  for  varying  the  stroke. 

A  special  hot  chamber  has  been  fitted  to  the  low-pres- 
sure gauge  testing  set  for  the  purpose  of  testing  gauges 
at  varying  temperatures.  The  temperature  is  regulated 
bv  a  seric-s  of  glow  lamps  and  an  electric  Ian  to  circulate 
the  hot  air. 

A  machine  for  testing  material^  under  rerpated  impacts 
lias  been  designed  and  is  nearly  completed.  The  striking 
tup  is  actuated  by  a  cam  worked  through  a  reduction 
gear  from  a  small  motor,  and  is  designed  to  give, 
apijro.-iimately,  200  blows  jjer  minute. 

Owing  to  the  demand  for  detcrminatiun>  of  Young's 
modulus  for  samples  of  st(*l  tapes,  the  10-ton  testing 
machine  has  been  fitted  with  :x  special  standard  carrying 
microscope  holders  so  as  to  enable  observ.-itions  to  be 
taken  on  lengths  of  three  or  four  feet.  .\  high-pressure 
pump,  made  by  Messrs.  Hayward,  Tyler  and  Co.,  ha^ 
been  put  down  for  water  pressure  tests  up  to  five  tons  per 


square  inch..  L>_\  this  mean?,  complete  tests  on  carbonic 
acid  cylinders  up  to  the  bursting  pressure  have  been 
satisfactorily  carried  out. 

The  one-ion  single  lever  testing  macliine  for  testing 
specimens  in  tension  and  compression,  alternately,  has 
been  completed,  and  has  been  further  improved  by  attach- 
ing a  hydr.iulic  cylinder  provided  wilh  a  four-way  code  to 
the  bed  [ilate  so  th.it  .i  liner  and  better  adjustment  of  the 
load  can  be  made  ih.m  by  the  screw  .ind  h;ind-wheel  first 
adopted. 

Owing  to  the  demand  for  tests  under  higher  steam 
pressures,  the  apparatus  for  testing  the  value  of  steam 
pipe  coverings  has  been  improved  by  having  the  flanges 
welded  to  the  experimental  pipes,  and  by  the  provision  of 
stronger  fittings  throughout. 

RESEARCH     WORK. 

(I)i-.  Sl.mton  .-iikI  Mr.  Bairstow.) 

r  The  Effect  of  Wind  Pressure  on  Structures. 

The  work  during  the  year  has  been  mainly  confined  to 
making  observations  on  the  resultant  wind  pressure  on 
two  rectangular  plales,  one  10  ft.  by  10  ft.  .iiid  the  other 
U)  ft.  by  5  ft.  The  method  adopted  has  been  that  alluded 
to  in  the  i)revious  year's  report,  i.e..  of  taking  simulta- 
neous observations  of  the  velocity  head  of  ihr  wind  and  the 
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resultant  pressure  on  the  plate.  Owing  to  the  very  con- 
siderable differences  in  wind  pressure  which  are  known 
to  exist  even  in  a  steady  breeze  at  points  distant  lo  ft. 
or  more  apart,  it  has  been  found  necessary  to  take  a  very 
large  number  of  observations  in  order  to  obtain  a  reliable 
mean  result.  Tht  number  of  observations  made  on  the 
large  board  has  been,  appro.ximately,  150,  and  for  the 
smaller  board,  100,  and  it  is  considered  that  within  the 
limits  of  w^ind  velocity  available  during  the  year,  these 
are  sufficient  to  justify  a  mean  being  taken  for  speeds  up 
to  25  mues  per  hour,  but  for  speeds  greater  than  this  a 
sufficient  number  of  observations  are  still  lacking.  The 
experimental  data  already  obtained  appear  to  indicate  that 
for  the  same  wind  velocity  the  mean  intensity  of  pressure 
is  the  same  for  a  board  of  100  sq.  ft.,  as  for  a  board  of 
50  sq.  ft.,  and,  further,  that  the  value  of  the  constant 
does  not  differ  greatly  from  that  obtained  from  experi- 
ments on  small  models  in  a  uniform  current  of  air. 

Owing  to  the  abnormal  quietness  of  the  atmospheric 
conditions  in  the  Teddington  district  during  the  present 
vear,  opportunities  for  making  observations  have  been 
exceedingly  limited,  only  ten  days  in  the  whole  year 
having  been  suitable  for'the  purpose.  It  is  hoped  that, 
with  "more  favourable  conditions,  the  research  will  he 
concluded  during  the  coming  year. 

The  Resistance  of  Materials  Under  Alternating 
Stresses. 

(Dr.  Stanton  and  Mr.  Bairstow.) 
This  work  has  continued  throughout  the  year,  and  a 
research  on  the  resistance  of  certain  qualities  of  iron  and 
steel  in  common  use  by  engineers  has  been  completed. 
Messrs.  Belliss  and  Morcom,  of  Birmingham,  have  kindly 
presented  four  samples  of  steel  from  their  stock  for  the 
purposes  of  the  work.  Two  qualities  of  English  wrought 
iron  have  been  purchased,  so  that,  including  the  four 
samples  of  Swedish  material  presented  by  Mr.  Hadfield  in 
1904,  an  investigation  has  been  made  of  the  properties  of 
ten  samples — seven  of  steel  and  three  of  wrought  iron. 
As  it  was  considered  that  the  experimental  conditions 
should  approximate  as  nearly  as  possible  to  those  obtain- 
ing in  actual  practice,  the  number  of  alternations  was 
fixed  at  Soo  per  minute,  and  the  ratio  of  the  tensile  stress 
to  the  compressive  stress  was  14,  which  is  a  common 
value  in  steam  engine  practice.  Under  these  conditions, 
sufficient  data  have  been  obtained  to  determine  with 
tolerable  accuracy  the  limiting  range  of  stress  for  one 
million  reversals  in  each  of  the  ten  qualities  of  materials 
tested. 

In  these  tests  the  form  of  the  specimen  has  been  such 
that  the  maximum  range  of  stress  was  obtained,  but  as 
ic  is  often  impossible  in  practice  to  design  machine  details 
or  such  form  as  to  secure  the  maximum  resistance,  an 
investigation  has  also  been  made  of  the  corresponding 
ranges  of  stress  for  weaker  forms. 
The  three  forms  adopted  were  : — 

(i)  Specimens  with  screw  threads  cut  on  them. 

(2)  Specimens  having  a  sudden  change  of  section. 

(3)  Specimens  having  a  fairly  rapid  change  of  section. 
Definite  results  have  been  obtained  in  all  these  cases. 

.■\  microscopical  investigation  has  also  been  made  of 
the  gradual  development  of  the  "  slip-bands  "  of  Ewing 
and  Rosenhain  in  a  specimen  under  test.  The  results 
obtained  confirm  those  of  Ewing  and  Humfrey,  who 
traced  the  gradual  development  of  cracks  in  the  specimens 
from  slip  linos  in  the  case  of  specimens  subject  to  alter- 
nate bending.  This  method,  which  has  hitherto  been 
ccnfinfd    to    specimfns    of    nfrirlv    purr-    iron,    ha^    been 


extended  to  the  more  difficult  ca>es  ol   moderately  high 
carbon  steels. 

rhe  concluding  part  of  this  research  was  the  determina- 
tion of  the  limiting  range  of  stress  (at  the  same  speed)  in 
cases  in  which  the  tensile  and  compressive  stresses  were 
nearlv  equal  in  amount.  For  this  purpose  a  new  crank- 
shaft'of  small  throw  was  fitted  to  the  machine,  which  did 
not  require  any  further  modification  for  the  purpose. 

Tests  on  Pressure  Gauges. 

(Dr.  Stanton  and  .Mr.  Bairstow.) 
The  proposed  tests  on  pressure  gauges,  suggested  in 
the  report  (or  1904,  have  been  carried  out,  and  a  full 
report  of  the  tests  communicated  to  the  director.  Ten 
gauges  were  submitted  for  testing  purposes  by  the 
makers,  and  were  subjected  to  tests  to  determine  the 
effect  of  friction,  backlash,  temperature,  and  vibration, 
together  with  endurance  tests.  The  vibration  tests  were 
made  at  three  difi'erent  periods  and  amplitudes  of  vibra- 
tion. Of  the  gauges  tested,  one  was  balanced  and  the 
remaining  nine  were  unbalanced.  The  vibration  tests 
showed  "that  considerable  disturbance  of  the  gauge 
pointer  was  nroduced  in  the  case  of  all  the  unbalanced 
"au-'es,  and*  that  the  balanced  gauge  was  practically 
unaiTected  in  all  cases.  The  results  of  the  other  tests 
indicated  that  all  the  gauges  were  of  exceptionallv  high 
quality. 

Steam  Research. 
(Mr.  Jakeman.) 
The  experimental  determination  of  the  specific  heat  ot 
superheated  steam  has  been  continued  during  the  past 
year  and  the  apparatus  has  been  improved  in  several 
details  The  steam  is  now  thoroughly  dried  by  passing 
throuo-h  a  gas-heated  superheater  before  being  used  for 
the  experiment.  The  initial  superheat  in  this  superheater 
can  be  varied  from  a  few  degrees  only,  up  to  150  deg.  C. 
o-  more  The  steam  is  then  heated  a  further  20  deg.  in 
the  electricallv  heated  superheater,  and  the  specific  heat 
calculated  is 'the  mean  for  these  20  deg.  Ihe  specific 
heat  so  obtained  is  taken  as  the  specific  heac  at  the  mean 
temperature.  The  radiation  loss  has  been  rendered  much 
more  constant  by  enclosing  the  apparatus  in  an  air-tight 
screen  Notwithstanding  these  improvements,  it  was  not 
found  possible  lo  obtain  consistent  results  with  cxperi- 
n-ents  lasting  from  15  to  20  minutes,  even  after  allowing 
several  hours  for  the  apparatus  to  settle  into  a  steady 
condition.  It  has,  however,  been  found  that  it  observa- 
tions be  taken  verv  frcquentlv  for  periods  of  100  minutes 
-ifter  three  to  four' hours'  preliminary  heating,  the  results 
obtained  agree  verv  fairlv  well ;  the  maximum  variation 
between  similar  determinations  not  exceeding  2  per  cent. 
The  need  for  this  long  period  of  observation,  of  course, 
renders  the  research  somewhat  tedious  ;  as,  to  determine 
completely  one  value  of  the  specific  heat,  requires  two 
complete  'sets  of  observations  and  a  long  period  between 
them  for  readjusting  the  current  and  rtow  of  steam.  This 
makes  a  verv  full  dav's  work.  The  experiments  have 
proceeded  ste'adilv  during  the  la-t  month,  and  five  points 
have  been  determined  with  a  i)rc>sure  of  steam  of  43 
•itmosphercs,  one  point  at  7  atmo-phcres,  and  one  point 
!,t  t)  atmospheres.  The  results  obtained  are  fairly  con- 
sistent, -ind  it  is  hoped  to  publish  them  in  detail  very 
shortly. 

The  experiments  are  still  pnuei  ding,  and  the  shape  ot 
the  curve  at  4  atmospheres  v.'iii  be  first  settled  more 
cicely  by  several  more  determinations,  nnd  the  observa- 
tions m.i'd<-  at  higher  pressures  m  find  the  variations  from 
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the  curve  produced  by  increasing  the  pressure.  Tlie  reli- 
ability of  the  methods  appears  to  be  settled  now  beyond 
doubt ;  but,  probably,  it  will  be  necessary  to  reconstruct 
the  apparatus  to  obtain  an  accuracy  closer  than  2  per 
ceiit.,  and  to  jjrovide  a  means  of  completing  the  deter- 
minations more  quicklv. 

Work  Done  by  the  Workshop  Staff. 

The  chief  items  of  work  undertaken  and  carried  out  by 
the  workshop  stalf  during  the  year  have  been  :  — 

The    preparation    of   specimens    for    the    alternating 
stress  research. 

The  preparation  of  specimens  for  the  copper-alumi- 
nium alloys  research. 

The  machining,  fitting  and  erecting  of  the  large  com- 
parator for  the  Metrological  Department. 

The  correction  of  five  leading  screws  in  the  standard 
lathe.* 

_  The   construction    of   appliances    for   measuring    the 
pitch  of  threads  in  nuts. 

The  construction  of  a  machine  for  testing  materials 
under  repeated  impacts. 


The   construction   of   pressure  gauges   lor   the   wind 
pressure  e.xperiments. 

'I'he  repair  and  upkeep  of  the  laboratory  plant. 


Lighting  and  Heating  Department. 

The  three  e.\perimental  batteries  have  continued  in 
good  working  order  throughout  the  year.  The  state  of 
the  lighting  battery  has  been  unsatisfactory ;  many  of  the 
pellets  in  the  negati\e  plates  have  become  loose  and  show 
a  tendency  to  drop  out.  The  accumulation  of  deposit  was 
such  that  in  December  it  was  necessary  to  remove  it,  and 
this  was  satisfactorily  done  without  disconnecting  the 
cells.  It  is  hoped  that,  with  careful  attention,  the  battery 
will  not  require  any  outlay  upon  it  for  the  present, 
although  the  capacity  is  reduced. 

The  provision  of  the  new  Lancashire  boiler,  which  is 
now  in  course  of  erection,  will  enable  the  operations  of 
cleaning  and  scaling  to  be  done  with  greater  regularity 
than  was  possible  before,  and  should  lead  to  more 
economical  working.  The  demand  for  electrical  energy 
during  the  year  has  increased  to  such  an  extent  that  it 
has  been  found  necessary  to  run  the  steam  turbine  daily. 


Water  Power  Plants  in  Europe  and  America. 


The  marked  divergence  in  water  power  practice  as 
developed  on  the  Continent  and  in  America  is  well 
brought  out  in  Mr.  John  Wolf  Thurso's  new  work  on 
modern  turbines,*  the  shortcomings  of  American  tur- 
bines being  emphasised  in  a  manner  that  should  give 
American  hydraulic  engineers  food  for  reflection  for 
some  time  to  come.  We  are  reminded  that  of  all  Euro- 
pean countries  Switzerland,  having  many  excellent  water 
powers,  and  producing  no  coal  whatever,  ranks  highest 
in  progressive  turbine  building,  being  followed  closely  by 
Germany,  Austria,  and  Italy.  France,  although  the 
native  country  of  the  turbine,  and  rich  in  water  powers, 
has  advanced  little  during  the  last  ten  years,  except  that 
some  builders  are  closely  copying  American  turbines,  such 
as  the  Hercules.  In  describing  the  principal  features  of 
present  European  practice  the  author  assures  us  that 
European  builders  ha\e  brought  out  and  perfected  a 
number  of  turbine  types,  which  have  enabled  them  to 
meet  any  reasonable  conditions  and  to  predetermine  and 
guarantee  .1  high  efficiency  in   all   cases. 

The  development  of  the  turbine  in  the  United  States 
has  been  solely  by  experiment,  and  has  differed  entirely 
from  that  in  Europe.  For  low  heads,  say  up  to  about 
40  ft.,  the  author  considers  that  the  .•\meric'an  type  has  a 
gre.nt  advantage  over  all  other  turbine  types  in  common 
use  in  giving  the  greatest  number  of  revolutions  for  a 
given  head  and  power  developed,  or  the  greatest  power 
for  a  given  head  and  diameter  of  runner.  It  is,  how- 
eve  r,  little  adapted  to  high  heads,  and,  apart  from  this, 
the  shape  of  the  runner,  as  now  generally  used,  has 
some  features  which  violate  the  rules  to  be  observed  for 
obtaining  a  high  efficiency.  On  seeking  the  causes  of 
this  deficiency,  we  find  it  attributed  chiefly  to  the  pur- 
chaser, who  "generally  believes  that  water  power  costs 


little  or  noliiing,  and  that  any  turbine  which  will  turn 
his  machinery  is  good  enough."  In  another  place  it  is 
remarked  that  "  the  general  cry  for  cheapness  and  the 
striving  to  meet  competition  by  reducing  the  cost  of 
production  seem  to  have  done  more  harm  in  the  manu- 
facture of  turbines  than  in  most  other  lines." 

The  author  deals  briefly  with  turbine  pumps,  remark- 
ing that  the  reversed  turbine  or  turbine  centrifugal  pump, 
like  the  turbine  itself,  was  evolved  by  theoretical  investi- 
gations. He  illustrates  some  interesting  quadruple  tur- 
bine pumps  recently  built  by  Sulzer  Brothers,  Winterthur, 
Switzerland.  Each  of  the  pumps  has  four  fan  wheels,  in 
one  case_  arranged  in  series.  The  first  fan  wheel  dis- 
charges into  the  suction  of  the  second  one,  and  so  on, 
the  water  successively  passing  through  all  wheels. 
These  fan  wheels  have  a  diameter  of  20  in.,  and  with 
S(.)o  revs.,  deliver  1,010  U.S.  gals,  of  water  per  minute 
against  a  head  of  42S  ft.,  which  is  equal  to  107  ft.  of 
head  for  a  pump  with  single  fan-wheel,  and  give  an 
(fficlency  of  76  per  cent. — certainly  a  great  advance  in 
the  const!  uction  of  centrifugal  pumps.  The  author  adds 
that,  though  the  turbine  i)unip  is  only  of  recent  date,  it 
is  safe  to  predict  that  its  efliciency  will  be  brought  up  to 
that  of  the  turbine,  viz.,  So  to  82' per  cent.,  at  least,  for 
heads  up  to  100  ft. 

The  general  characteristics  and  properties  and  the 
ad\antages  and  disadvantages  of  the  difierent  classes  of 
turbines  having  been  described,  the  author  proceeds  to 
consider  the  turbine  types  best  adapted  to  the  different 
heads.  .'\  chapter  on  the  steam  turbine  is  included,  by 
reason  ol  its  close  relation  to  the  hydraulic  turbine,  and 
another  on  turbine  accessories  deals  successively  with  the 
draft  tube,  stop  valves,  throttling  gates,  and  gauges. 
.'\  good  deal  of  attention  is  given  "to  the  important  ques- 
tion of  governors  and  speed  regulation.  The  second  part 
of  the  volume  is  devoted  to  data  concerning  turbine 
l)Iants,  largely  based  upon  the  author's  personal 
e.\perience. 
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Our  Weekly  Biography. 

Professor  Stanley  Dunkcrlcy,    D.Sc,   M.Inst.C.E..  M.I.Mcch.E.,  Asso.Inst.N.A. 


Professor  S.  Dunkerley  was  born  at  Burnley  in  1S70. 
At  the  age  of  sixteen  -he  entered  Owens  College,  Man- 
chester, and  in  18S9  graduated  B.Sc.  with  first-class 
honours  in  mathematics,  and  the  following  year  secured 
a  like  distinction  in  engineering.  Upon  the  completion 
of  his  university  course  he  spent  some  time  in  gaining 
practical  experience  in  the  works  connected  with  the 
construction  of  the  Manchester  Ship  Canal.  In  1892 
he  returned  to  the  academic  life.  He  w^as  elected 
Berkeley  Fellow  of  Owens  College,  and,  later,  senior 
assistant  lecturer  at  the  Liverpool  University  College. 
While  occupying  this  position  he  was  responsible  for 
lectures  to  honours  students, 
besides  having  charge  of  the 
drawing  ofi&ce  and  the  steam 
laboraton,-.  Four  years  later 
he  became  demonstrator  at 
Cambridge  under  Professor 
Ewmg.  Here  he  gave  uni- 
versity lectures  on  mecha- 
nism and  surveying,  and 
had  charge  of  the  .  shops, 
mechanical  steam'  and  ,hy- 
drauhc  laboratories,  the 
drawdng  ofi&ce  and  the 
practical  surveying)' class. 

In  September,  1S97,  on 
the  retirement  of  Professor 
CotteriU,  Dr.  Dunkerley 
was  in\'ited  to"!  become  a 
candidate  for  the  chair  of 
applied  mechanics  at  the 
Royal  Naval  |  {College, 
Greenwich.  The  work  at 
this  institution  was  to  a 
considerable  extent  of  a 
postgraduate  character,  the 
officers  attending  thelectures 
being  picked  men  from  the 
engineers  and  constructors. 
and  also  advanced  gunnery 
and  torpedo  lieutenants. 
At  the  time  of  Professor 
Dunkerley's  appointment 
there  was  no  engineering 
laboratory  of  any  kind 
at        Greenwich.  Three 

years  later,  on  the  recommendation  of  Professor 
Ewing,  the  new  Director  of  Na\al  Education,  the 
Admiralty  decided  to  build  a  steam  and  material  testing 
laboratory.  This  project  was  superintended  bv  Dr. 
Dunkerley,  and,  under  the  Director  of  Naval  Education, 
he  was  responsible  for  the  arrangements  and  equipments 
until  autumn  last  year.  The  laboratory  contains 
a  well  equipped  repairing  shop  which  is  electrically  dri\en. 
a  Babcock  and  Wilcox  boiler  of  marine  type  to  work  at 
280  pressure  and  generate  4,000  pressure  under  forced 
draught  :  a  superheater  to  work — at  700  dcg.  F., 
a    White-Foster     boiler,    same    size    as    the     Babcock, 


STANLEY    DUXKRl.LEV,    U.SrC,    M.INST.C 


exclusively  arranged  for  oil  fuel  ;  induced  draught 
plant ;  a'  Parsons  steam  turbine  and  a  BcUiss  high- 
speed enclosed  engine,  working  with  same  condensjr  ; 
De  Laval  steam  turbine  with  condensing  plant;  a  five-ton 
and  a  hundred-ton  testing  machine  ;  a  cross  breaking 
machine  :  a  complete  outfit  for  delicate  elasticity  tests 
and  a  Zeiss  microscopic  outfit.  All  the  auxiliary 
machinery,  feed  pumps,  induced  fan  and  air  pumps  are 
electrically  driven.  Professor  Dunkerley  spent  two 
years  in  this  department  and  looked  forward  with  keen 
anticipation  to  the  time  when  all  the  machines  could  be 
tested.  But  an  important  chair  was  vacated  in 
Manchester,  and  he  found 
it  impossible  to  resist  the 
temptation  to  return  to  his 
old  alma  mater.  In  succes- 
sion to  Dr.Osborne  Reynolds 
he  was  appointed  professor 
of  engineering  and  director 
of  the  Whitworth  Labora- 
tory in  the  Manchester 
1 '  niversity .  Already  he  has 
initiated  a  number  of 
changes  ;  the  regulations  of 
Honours  Degree  of  B.Sc.  in 
engineering  he  has  entirely 
altered  ;  a  student  can 
specialise  in  civil,  mechani- 
cal, or  electrical  engineering 
in  his  third  year,  but  every 
student  has  to  attend,  in 
addition  to  mathematics 
and  science  subjects  .  or 
applied  electricity,  two  years 
of  general  engineering,  in- 
cluding work  in  the  labora- 
tory and  drawing  office. 

Professor  Dunkerley  is  the 
author  of  "  Mechanism,"  a 
book  ])ubhshed  last  year, 
dealing  with  the  kinematics 
of  machines.  One  of  liis  first 
papers  to  attract  attention 
was  that  on  the  whirling 
and  vibration  of  shafts,  read 
before  the  Royal  Society' 
in  1894  :  this  was  followed 
b\-  a  second  paper  on  tlie  same  subject  read  before  the 
Liverpool  Engineering  Society  in  i8(>6.  These  were 
followed  in  1902  by  a  paper  on  the  straining  action  in 
crank-shafts,  read  before  the  Institution  of  Naval 
Architects.  This  paper  dealt  graphically  with  the 
character  of  straining  actions,  the  twisting  and  bending 
moments  on  the  different  parts  of  the  shaft  and  pins,  the 
modifications  due  to  weight  and  inertia  of  moving  parts, 
the  effect  of  continuity  of  shaft.  For  this  contribution 
to  technical  literature  the  Council  (il  the  Institution  of 
Naval  Architects  awarded  Professor  Dunkerley  a  gold 
medal. 
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NEW   TYPE    OF    EXPRESS    LOCOMOTIVE— SOUTH-EASTEKX    AXD    CHATHAM    RAILWAY. 


Institution   of  Naval   Architects- 
Mr.   R.  W.   Dana,  secit  lary,   lKl^  i>siiOel  the  foMowing 
programme  of  the  tortlicuiii.iig  nu-etingb  of  the   Institu- 
tion of  Naval  .'\rchitects  : — 

Wednesday,  .\pril  4TH. 
Morning-  meeting  at  12  o'clock  : — Annual  Report  of 
Council ;  election  of  the  president,  officers  and  council ; 
election  of  new  members,  associate  members,  associates, 
and  students ;  appointment  of  scrutineers  for  the  next 
annual  meeting;  address  by  the  chairman,  the  Right 
Hon.  the  Earl  of  Glasgow,  G.C.M.G.,  LL.D.  ;  presenta- 
tion of  the  Gold  Medal  to  Mr.  \\".  \V.  Marriner,  and  of 
premiums  to  Mr.  J.  H.  Heck  antl  Mr.  Harold  Yarrow. 
The  following  papers  will  then  be  read  and  discussed  : 
—"The  New  Scouts,"  by  Admiral  C.  C.  P.  Fitzgerald, 
.Associate  Member  of  Council;  "Vessels  Constructed  for 
Service  in  Our  Colonies  and  Protectorates."  by  Sir 
Edward  J.  Rcfd,  K.C.B.,  F.R.S.,  Honorary  Vice-Presi- 
dent. 

Thursday,  .\pril  5T11. 
Morning  meeting  at  12  o'clock  : — "  Yacht  Racing 
Measurement  Rules  and  the  International  Conference," 
by  R.  E.  Froude,  Esq.,  F.R.S.,  Honorary  Vice-Presi- 
dent ;  "  The  Speed  of  .Motor  Boats  and  their  Rating  for 
Racing  Purposes,"  by  Linton  Hope,  Esq.,  Associate; 
"  The  Design  and  Construction  of  High  Speed  Motor 
Boats,"  By  James  .\.  Smith,  Esq.,   Member. 

Evening  meeting,  at  7.  ;o  o'clock  : — "Gas  Engines  for 
Ship  Propulsion,"  by  J.  E.  Thornycroft,  Esq.,  .Associate; 
'  The  Efficiency  of  Surface  Condensers,"  by  Professor 
R.   L.  VVeighton,  Member. 

Friday,   .\pril  (Vni. 
Morning  meeting,  at  12  o'clock  : — "Notes  on  the  Free- 
board  Rules,"  by  J.   Foster  King,   b'sq..   Member; 
Overhead   Wire   Cableway   .\pplied   to   Shi[)buildin 
J.    L.    Twaddcll,    Esq.,    Member;  "'I'he    Introduction    of 
Cranes     in     Shipyards,"     by     .\Uxander     Murray,     Esq., 
Member. 

Evening  meeting,  at  7.30  o'cloc 
in  Ships  of  Light  Construction,' 
Esq.,  Member;  "Steam  Yachts: 
bv  J.   R.  B.'irnett,  Esq.,  Member. 

The  annual  dinner  of  the  Institution  will  be  held  on 
Wednesdav,  .'Xpril  4th,  in  the  Gr;md  Hall,  Hotel  Cecil, 
Strand.  W.C,  at  7.30  p.m. 


•  The 
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;— "Oil  Tight  Work 
by  Herbeit  Rowell, 
Some    Comparisons," 


New  Express  Locomotives  for   the  South- 
Eastern    and    Chatham    Railway. 

Five  express  locomotives  of  a  new  type  have  recently 
been  constructed  at  .Ashford  Works,  '.o  the  designs  of 
Mr.  Harry  S.  Wainwright,  chief  locomotive  engineer. 
These  engines  have  coupled  wheels  6  ft.  6  in.  in  diafheter, 
as  compared  with  6  ft.  S  in.  wheels  in  the  previous  design 
of  express  engine,  and  the  fire-box  adopted  is  of  the 
"  Belpaire "  type,  which  is  very  easy  to  maintain,  and 
gives  more  heating  surface,  increased  steam  space,  and  .1 
belter  circulation  of  water,  thus  preventing  sediment 
collecting  on  the  crown  of  the  box. 

The  engine  and  tender  complete  are  longer  than  the 
previous  express  engines,  and  most  of  the  bearing  springs 
are  fitted  with  rubber  attachments  to  absorb  vibration. 
The  engine  cab  is  very  roomy,  and  has  four  windows. 
The  roof  is  fitted  with  a  sliding  ventil.ator,  and  a  special 
fire-guard  is  fixed  near  the  fire-doors,  so  as  to  shield  the 
enginemen  from  the  glow  of  the  fire. 

The  steam  reversing  gear  has  Mr.  Wainwright's  device 
of  rods,  working  in  tubes  to  simplify  the  number  of  parts, 
and  is  fitted  up  in  the  latest  improved  style,  and  the  whole 
of  the  cab  fittings  have  been  arranged,  with  a  view  to 
accessibility.  The  engines  are  fitted  with  steam  heating 
apparatus,  so  that  they  can  be  used  upon  express  and  boat 
trains,  upon  which  train-wai  niing  arrangements  have 
been  adopted.  The  first  of  these  engines  has  already 
undergone  successful  tri.Tls. 


A  Hoard  of  Trade  report  issued  last  week  shows  the 
activity  of  lailway,  canal,  electricity,  gas,  water,  and 
other  comp.anies  which  are  being  spurred  by  enterprise 
or  competition  to  seek  extended  powers  in  Parliament. 
The  total  number  of  Bills  deposited  for  the  Session  of 
1906  relating  to  these  matters  is  15T,  as  compared  with 
131  for  the  .Session  of  1905.  The  total  amount  of  money 
proposed  to  be  raised  is  ;^57, 049,511.  as  compared  with 
y?47,470.oi4,  an  increase  of  ;^io, 478,597.  The  Bills  of 
existing  railway  companies  number  forty-one,  and  show 
a  lengtli  of  ninety-eight  miles  and  new  capital  to  the 
extent  of  /."(i,743.33i.  Those  of  new  companies  number 
eleven,  giving  a  length  of  197  miles,  and  capital  to  be 
raised  to  the  amount  of  ;/r25, 20 1,000. 


March  3°,   1906. 


PAGE'S     UEKKLY. 


Duplex  Combined  Boring,  Planing   and 
Facing  Machine. 

By    Miley's    Machine    Tool    Company,    Ltd.,    Kcighlcy. 


Thk  machine  illustrated  has  been  specially  designed  for 
operating  on  portable  engine  cylinders.  It  will  bore  the 
two  cylinders,  face  the  ends,  plane  the  outside  seatings 
and  inside  slide  valve  seatings  at  one  setting,  ihe  positive 
disc  stroke  being  a  special  leature  on  account  of  the  fine 
clearances  for  tools. 

The  planer  upright  is  connected  to  disc  by  meansof  a 
cross-piece,  which  is  lined  with  hardened  steel  plates  for 
disc  bolt,  the  upright  being  adjustable  lengthwise  on  the 
cross-piece  to  alter  position  of  stroke,  to  suit  the  varying 
sizes  of  cylinder.  The  planer  heads  are  moved  closer  in 
to  suit  the  smaller  cylinders,  by  means  of  screw  at  end  of 
base  plate. 

The  self-acting  feed  motion  for  planer  uprights  is 
worked  by  means  of  cogs  and  catch-lever,  connected  1)\' 
level  wheels  to  a  vertical  shaft  in  upright,  which  gives 
motion  to  a  vertical  screw  and  shaft  for  vertical  and 
horizontal  feeds,  each  being  fitted  with  a  clutch  at  top  of 
upright,  for  putting  on  and  releasing  the  feed. 

The  disc-plate  is  27  in.  diameter,  enclosed  in  case,  with 
hollow-faced  worm  wheel,  running  in  oil.  the  cross-piece 
being  supported  on  disc  and  cap  bearing  at  back  of 
machine. 


Thu  two  planing  heads  (right  and  left  hand)  are  each 
driven  by  tlnce-speeded  cone,  9  in.  to  14  in.  diameter 
X  ;i  in.  f.ice,  through  worm  and  large  worm  wheel, 
revolving  the  disc-plate.  The  maximum  stroke  is  22  in. 
The  tool  box  has  a  vertical  self-acting  feed  of  24  in. 
There  are  two  adjustable  boring  heads,  fitted  with  3  in. 
and  5  in.  diameter  bars,  boring  heads  and  facing  arms, 
the  minimum  centres  of  bars  being  iiAin.,  with  a  maxi- 
mum of  22  \n.  The  range  of  holes  varies  between  5  in. 
minimum  and  23  in.  maximum. 

The  machine' is  driven  by  three-speed  cone,  12  in.  to 
iSin.  diameter,  by  sin.  face,  through  mild  sieel  worm 
and  gun-metal  machine  cut-worm  wheel  running  in  oil 
trougii.  The  borer-feed  motion  has  forged-steel  gears, 
with  weight  and  lever  at  end  of  bars.  Steel  rules  arelet 
into  beds  for  positioning  the  boring  heads.  The  facing 
arms  are  self-acted  by  "tappets  carried  in  brackets  bolted 
to  llie  bed.  A  set  of 'extra  bushes  is  supplied  to  suit  the 
-,  in.  bars,  for  Titling  the  heads  of  the  5  in.  bar,  so  as  to 
allow  of  f-ct'o  3  in.  bars  being  used  for  smaller  cylinders. 

The  gears  are  machine  cut.  The  machine  is  supplied 
with  two-speeded  counter  shafts.  The  floor  space  occupied 
is  13  ft.   X   14  fl.     'I'he  wciglit  of  the  machine  is  .-ibout  ten 
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Portable  Electric  Tools  and  their  Industrial 

Applications. 


By  Andrew  Stewart,  A.M.I.E.E. 


THE  earliest  portable  electric  tools,  as  far  as  the 
writer  can  ascertain,  were  due  to  Dr.  Werner 
Siemens,  about  the  year  1S79,  when  he  patented  in 
Germany  a  percussive  drill  for  use  in  coal  and  other 
mines.  This  tool  was  subsequently  abandoned  because  of 
the  difficulties  which  were  found  in  practice,  and  a  tool 
in  which  the  stroke  was  purely  mechanical,  being-  caused 
by  a  strong  spring-  acting  against  a  continuous  rotary 
motor  substituted.  This  drill  has  been  developed,  anil 
is  at  present  largely  used  in  Germany  and  the  United 
States  of  America.  The  most  extensive  example  of  the 
application  of  these  rock  drills  is  at  the  Karrawanken 
Tunnel  in  the  Styrian  Alps,  Austria,  where  a  large 
number  of  drills  of  a  similar  type  have  been  used  for  rock 
drilling  during  construction. 

Tools  of  any  kind  where  the  niotion  is  communicated 
to  the  operating  mechanism  by  means  of  a  flexible  shaft 
possess  many  disadvantages.  '  They  are  not  portable  in 
the  ordinary  sense  of  the  word,  and  the  apparatus  con- 
sists of  more  parts  than  are  either  necessary  or  desirable, 
though  up  to  the  present,  with  the  e.xception  of  the 
Marvin  percussive  drill,  no  satisfactory  percussive  tool 
has  so  far  been  designed,  and  as  such  rock-drills  do  not 
come  within  the  scope  of  this  paper,  thev  will  not  be 
referred  to. 

Tools  with  telescopic  or  flexible  shafts  have  an  un- 
doubted disadvantage.  This  is  not  so  apparent  in  mining 
or  quarrying  as  it  is  in  shipyards  and  general  engineer- 
ing, where  it  is  necessary  to  use  the  tools  in  awkward 
positions,  and  where  telescopic  or  flexible  shafts  may 
interfere  with  the  work  of  other  men  in  the  immediate 
vicinity  ;  moreover,  they  occupy  an  amount  of  floor  space 
out  of  proportion  to  their  usefulness,  and  the  develop- 
ment of  such  tools  is  really  a  confession  on  the  part  of 
the  designer  that  he  has  failed  to  produce  a  satisfactory 
self-contained  tool,  which  may  be  made  more  efticient, 
more  convenient,  and  always,  'by  reason  of  the  two  fore- 
going considerations,  the  more  desirable  piece  of 
apparatus.  For  this  reason  designers  have  always  been 
striving  after  tools  which  have  the  motor  an  integral 
[)art  of  the  machine. 

.\t  this  stage  it  would  be  as  well  to  refer  to  tin-  earh 
efforts  of  Mr.  F.  J.  Rowan,  who  some  ten  years  ago,  in 
Messrs.  Denny's  shipbuilding  yard  and  elsewhere,  set  to 
woik  a  number  of  well-designed  self-contained  electric 
drills  which  did  excellent  service,  and  proved  to  a  very 
large  extent  the  superiority  of  the  self-contained  tool  over 
any  other.  The  fact  that  their  application  did  not  spread 
so  rapidly  as  might  have  been,  was  due  largely  to  the 
fact  that  at  that  time  not  many  shipyards  had  electric 
power,  and  'hat  the  machines  were  relatively  heavy  when 
compared  with  pneumatic  tools,  which  subsequently 
began  to  play  an  important  part  in  the  industries  for 
which  the  Clyde  is  so  justly  famed.  Since  then  the 
development  of  portable  tools'  has  been  continuous,  and 
while  the  compressed  air  tool  has  for  a  considerable  part 


of  this  time  played  a  most  important  part  in  industrial 
progress,  the  fact  that  most  shipbuilding  yards  now  have 
electric  power  installations,  has  to  a  very  large  extent 
helped  the  progress  of  the  electric  tool ;  because,  while 
most  works  also  have  compressed  air,  there  are  many 
departments  where  recent  developments  have  shown  how 
useful  portable  tools  would  be,  yet  there  is  no  supply  of 
compressed  air  available,  hence  recourse  is  naturally  had 
to  the  electric  supply,  which,  if  not  used  for  power,  is  at 
any  rate  used  for  lighting,  and  it  naturally  occurs  to  the 
works  manager  that  electric  power,  if  suitable  tools  are 
available,  is  eminently  suited  to  his  purpose. 

The  demand  for  portable  electric  tools  has  led  many 
people  to  place  such  tools  on  the  market  within  the  last 
year  or  two,  and  at  the  present  time  there  are  several 
portable  electric  tools,  chiefly  of  German  manufacture, 
on  the  British  market.  These  are  sometimes  indiliferenl 
tools,  from  a  mechanical  point  of  view  ;  indeed,  it  seems 
that  designers  have  not  hitherto  combined  the  requisite 
mechanical  and  electrical  knowledge,  though  in  most 
cases  failure  on  the  electrical  side  of  the  design  has  beer. 
iTiObt  conspicuous. 

Considerations  Involved    in   Design. 

In  any  electrical  machine  the  output  is  limited  by  the 
properties  o(  the  materials  used  in  construction.  We  can 
gD  on  loading  the  machine  until  a  point  is  reached  where 
something  happens.  That  something  is  generally  a 
failure  of  the  electrical  parts,  for  long  before  mechanical 
failure  occurs  some  of  the  materials  used  for  electrical 
purposes  fail  to  perform  their  proper  function,  and  we 
get  the  pyrotechnic  display  so  delightful  to  the  eye  of  the 
apprentice  always  on  the  lookout  for  something  to  relieve 
the  drab  monotony  of  his  day's  work,  and  enable  him  to 
speiid  a  few  minutes  watching  the  removal  of  the  dis- 
abled tool  to  the  repair  shop,  or  the  scrap  heap,  as  the 
case  may  be. 

The  most  usual  failure  is  the  insulation,  for,  as  the 
load  on  the  machine  grows,  so  also  do  the  internal  losses, 
and  as  you  cannot  waste  energy,  but  only  transform  it 
(nto  something-  else,  in  this  particular  case  into  heat,  we 
have  the  problem  of  getting  rid  of  the  heat  so  generated. 
This  is  influenced  .by  the  linear  dimensions  of  the  motor, 
which  should  therefore  be  as  great  as  possible,  though 
this  is  undesirable ;  on  the  other  hand,  with  a  tempera- 
ture rise  suluciently  low  to  enable  the  tool  to  be  handled 
with  comfort,  only  a  sn-iall  amount  of  heat  can  be  radi- 
ated, hence  we  are  surrounded  with  opposing  considera- 
tions, because  convenience  demand  small  dimensions  and 
light  weight,  while  low  temperatures  and  stability  of  the 
insulating  material  demand  an  increase  of  the  radiating 
surface  by  a  considerable  amount. 

The  insulating  material  used  is  generally  a  com- 
promise. No  material  embodies  all  that  is  essential  to  a 
satisfactory  insulator,  viz.,  that  it  shall  be  unaffected  by 
moisture,    heat,    or    mechanical    strains,    and   chemically 
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stable  under  wide  ranges  of  temperature.  It  is  liere 
that  most  of  the  failures  of  the  past  have  occurred,  for 
a  pronounced  tendency  to  smoke  has  always  been  a 
prominent  feature  of  electrical  apparatus  of  this  descrip- 
tion, and  this  trait,  undesirable  as  it  undoubtedly  is, 
when  accompanied  by  the  "  shocking "  effects  no  less 
common  with  some  classes  of  electrical  apparatus,  makes 
the  designers' dil^culties  greater  than  might  be  imagined. 

Influence  of  Temperature  on  Output. 

With  a  view  to  keeping  down  the  rise  of  temperature, 
and  therefore  the  linear  dimensions,  for  the  latter  is  a 
result  of  the  former  in  the  case  of  electrical  machinery, 
it  is  a  well-known  rule  among  designers  that  the  fixed 
losses  in  any  electric  motor,  subject  to  a  variable  load, 
shall  be  relatively  small  in  relation  to  the  variable  losses, 
because  the  average  losses  fix  the  temperature,  and  these 
will  be  less  the  lower  the  fixed  losses  become.  For 
instance,  it  is  possible  to  design  an  electric  motor  in 
which  the  losses  would  be  distributed  in  either  of  the 
following  ways  : — 

T.\BLE   I 

^KAmple  A.  Kxample  B 

Horse  Power.  Hone  Power. 

Losses  Vati.iLile. — Brush   losses     -  -  .02  .oj 

.\rmature   cop{>tr  loss  .4  .65 

Series  field  loss  -  .o3  .07 

Fixed. — Shunt  field  loss  -  .05  .04 

Bearings,  friction  and 

iron  losses     -  -  .4^  .21 


Sum  of  fi.xed  losses  - 
Sum  of  variable  losses 


■75 


Total   losses       -       i.o  1.0 

Energy  input  to  motor    3  H.P  3   H.P. 

Efficiencj  -  -         67  per  cent.  6;  per  rent 

The  efficiency  of  both  machines  are  the  same,  yet  if 
machine  A  is  run  for  half  an  hour  on  a  fluctuating  load 
where  the  actual  work  done  is  equal  only  to  15  minutes 
steady  load,  the  losses  will  be  distributed  as  follows  : — 

T.\BLE  II. -Machine  .\ 

Fixed  losses 0  x  30  mins.  1.5     horse  power  nuns. 

Variable  losses,  -5  x  1-5      ,,  7o 

Total  for  30  mins.  working,         ...  22-5  ,, 

and  for  Machine  B. 

Fixed  tosses 25  x  30  mins.  7  5 

Variable  losses.        ...       -75  x  16      ,,  113 

Total  for  30  mins.  working,         ...         188  ,,  ,, 

The  avtra^'e  io>?.(  <  in  hall  an  hour's  work  with  these 
two  machines  differ  by  20  per  cent.,  though  at  first  sight 
there  ought  to  be  no  difference  at  all  if  only  the 
efficiencies  of  the  machines  are  taken  into  consideration. 
A  machine  designed  on  the  lines  of  Example  A,  working 
on  a  varying  load  would  be  less  likely  to  last  as  long  as 
the  machine  Example  B,  for  its  temperature  would  be 
higher,  and  the  molecular  changes  which  take  place  in 
certain  kinds  of  insulation  when  subjected  to  changes  of 
temperature,  especially  when  the  maximum  teinperature 


is  high,  is  such  as  to  seriously  impair  its  strength,  and 
ultimately  ruin  it,  hence  the  question  of  depreciation  of 
the  tool  is  inlluenced  by  the  care  exercised  by  the 
designer. 

Gearing. 
The  question  of  gearing  the  motor  to  the  drill  spindle 
is  equally  important,  and  the  writer's  firm,  after  lengthy 
experiments,  decided  to  adopt  a  gear  which  had  rendered 
satisfactory  service  with  the  Boyer  air  drill.  The 
efficiency  of  this  type  of  gearing  is  so  good  that  a  reduc- 
tion of  48  to  I  can  be  obtained  with  an  efliciency  of 
92  per  cent.  Of  course,  the  workmanship  of  such  a  gear 
is  of  the  highest  order,  as  it  is  only  by  such  means  that 
such  an  efficiency  is  possible.  It  represents  the  fruits  of 
years  of  experience  with  air  drills,  and  is  one  reason  for 
the  remarkable  success  which  has  been  achieved  by  the 
Consolidated  Pneumatic  Tool  Co.,  Ltd.,  both  with  pneu- 
matic and  electric  tools. 

Gearless  Tools. 

.\s  is  well  known,  several  firms  in  this  country  sell  a 
German  tool,  the  smaller  sizes  of  which  have  no  gearing. 
.Such  a  practice  is  permissible  for  small  tools  where  the 
armature  runs  at  1,600  revolutions  per  minute  or  thereby; 
indeed,  one  m.-\y  use  such  tools  for  drilling  holes  up  to 
i  in.  diameter,  IJut  it  will  be  found  that,  notwithstanding 
the  fact  that  the  gearing  has  been  eliminated,  no  cor- 
responding advantage  in  the  matter  of  efficiency  has 
been  obtained,  because  a  slower  and  larger  motor  has 
been  substituted  with  no  corresponding  improvement  in 
efficiency,  and  it  is  likely  that  such  a  machine  would  be 
found  less  efficient  than  a  well-designed  geared  machine. 

Speed   and   Output. 

The  higher  the  .speed  the  smaller  are  the  linear  dimen- 
sions of  a  motor  required  to  produce  a  given  pow-er,  while 
the  fixed  losses,  which  are  largely  due  to  hysteresis  and 
eddy  currents  in  the  armature  iron,  are  proportional  to  the 
amount  of  iron,  the  speed,  and,  approximately,  to  the 
densitv  of  the  magnetic  induction.  It  is  apparent,  there- 
fore, that  as  the  latter  is  fixed  by  the  design,  and  may 
be  constant,  any  alteration  of  the  first  txyo  which  follows 
from  an  increase  in  speed,  increases  one  in  the  proportion 
that  it  reduces  the  other,  but  the  output  grows  with  the 
speed,  within  certain  limits,  hence,  although  the  losses 
in  the  high-5i)eed  machines  are  no  greater,  the  output  is 
increased,  so  that  the  ratio  of  losses  to  output  is  less  than 
before,  in  other  words,  the  efficiency  is  greater. 

Forced   Ventilation. 

The  mo>t  important  limiting  factor  with  ilic-se  motors 
is  heating  ;  sparking  at  the  commutator,  w  hile  a  factor, 
does  not  impose  any  limit  before  the  heating  becomes 
c.\ccssive,  indeed,  bv  careful  design  the  inllucnce  of 
sparking  mav  be  elim'inated,  and  that  due  to  heating  only 
remains.  Here,  due  to  the  ingenuity  ul  .Mr.  W.  O. 
Duntley,  Vice-President  of  the  Chicago  Pneumatic  lool 
Co  ,  a  novel  method  of  getting  over  the  difficulty  was 
introduced  into  thiir  portable  electric  tools,  and  one 
which  has  proved  remarkably  satisfactory.  By  the  use 
of  a  small  four-bl:ide  fan  on  the  armature  spmdie  suffi- 
cient air  is  blown  through  the  armature,  where  quite 
80  per  cent,  of  all  the  internal  losses  take  place,  to  keep 
it  cool.  The  result  of  such  an  arrangement  is  that 
whereas  under  normal  working  conditions,  an  unventi- 
1  ited  moior  h.id  to  be  slopped  after  yo  minutes'  run  on 
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varying  load,  owing  to  the  fear  of  Inirning  out  tlic  insula- 
tion, the  same  machine  with  the  fan  had  a  rise  of  tem- 
perature of  only  1 10  deg.  F.  at  the  hottest  part,  after 
four  hours'  run  on  a  varying  load  such  as  drilling  holes. 

These  fans  consume  very  little  power.  Careful  tests 
show  a  consumption  of  i-6olh  to  i-yoth  of  horse-power, 
but,  notwithstanding  this  small  power,  the  fan  is  effec- 
tive enough  in  keeping  the  machine  cool. 

.■Mr  cooling  is,  of  course,  not  unknown  in  electrical 
machinery.  Many  European  induction  motors  have  small 
vanes  on  the  edge  of  the  rotor  to  cause  a  current  of  air 
to  blow  on  the  stator  winding;  air  blast  transformers 
have  been  used  for  years,  and  the  motors  on  the  Metro- 
politan and  North-Eastern  Railw.-iy  electric  locomotives, 
to   mention    onlv   two  instrmccs  of  air   cooling   which   is 


effected  by  fans  driven  from  small  motors  which  blow 
air  through  the  main  motors,  but  the  use  of  a  fan  on  the 
motor  shaft  of  small  drills  has  not  hitherto  been 
atteinpted,  and  it  .seems  a  very  satisfactory  way  of 
getting  over  one  of  the  limiting  factors  which  the 
designer  has  to  face. 

Adrill  taken  to  pieces  displaying  the  gearing  is  shown 
in  lig.  1.  The  small  fan  is  mounted  on  the  shaft  close 
by  the  pinion,  though  in  some  cases,  particularly  the 
three  armature  drills,  which  will  be  afterwards  described, 
the  fan  is  at  the  commutator  end.  The  construction  can 
be  examined  more  closely  by  an  inspection  of  the  actual 
tool.  Fig.  2  is  a  section  through  the  motor,  and  gives  a 
good  general  idea  of  the  arrangement. 

Three  Armatures   in  One   Field. 

A  feature  of  the  larger  tools  made  by  the  Consolidated 
Pneumatic  Tool  Co.,  Ltd.,  is  the  use  of  three  armatures 
running  in  a  common  field,  the  general  arrangement  of 
the  motor  of  which  will  be  apparent  from  fig.  3.  This 
type  presents  the  outstanding  advantage  of  utilising 
every  available  bit  of  space  in  the  machine;  even  the 
small  space  at  the  centre  can  be  used  to  take  the  feed 
screw. 

This  remarkable  design  has  been  criticised  by  many, 
but  the  chief  feature  of  the  criticism  is  the  inability  of 
the  critics  to  demonstrate  that  any  alternative  they  pro- 
pose is  superior  to  the  three-armature  maciiine,  and,  as 
most  people  know,  and  those  who  don't  will  soon  learn, 
a  negative  policy  is  no  use  either  in  engineering  or  any- 
thing else.  With  such  a  design  an  important  reduction 
in  the  weight  is  obtained  over  that  of  a  single  armature 
machine,  while  the  linear  dimensions  can  also  be  reduced 
because  of  the  more  efficient  utilisation  of  the  space. 
This  will  be  apparent  from  a  comparison  of  figs.  2 
and  3,  the  first  of  which  shows  a  much  larger  percentage 
of  a  waste  space  than  fig.  3. 

These  advantages  are  clear  from  Table  IIL,  which 
shows  the  relative  weights  of  the  essential  parts  of  a 
three  armature  and  a  single  armature  drill. 

In  eacli  case  the  non-magnetic  parts  were  of  aluminium 
as  far  as  possible.  The  slight  disadvantage  under  which 
the  three  armature  drill  labours  by  having  three  sets  of 
brush  gear  and  additional  leads  reduces  the  ratio  of  the 
active  material  to  total  weight. 

The  pinions  of  the  three  armatures  gear  into  a  spur 
wheel,  which  has  a  pinion  on  the  same  shaft,  the  sub- 
sequent reduction  being  by  a  gear  similar  to  that  shown 
HI    fig.    I. 

Breast    Drills. 

.-\s  is  well  known,  breast  drills  were  among  the  earliest 
types  of  portable  drill  produced,  and  there  are  now  a 
large  number  of  such  tools  in  use,  though  many  have  not 
proved     conipiruously     reliable;     indeed,     the     mortality 


T.\BLE  III. 
75  B.H.P.  motors  for  ' 


inding) 


Armature, 
Field  (including  1 

Total,      . 


Weight  of  machine, 
Katie  of  active  material  t 
to  total  weight,  ...J 


30  lbs. 

37  lbs. 

60  lbs. 

•62 


ilcciric  drills. 

Three  urmHture. 

10  85  lbs.  (3  armatures) 
19-5 

30-35  lbs 

58       lbs 

525 
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among  them  has  often  led  to  the  high  voltage  at  wlmli 
they  are  operated  being  blamed.  While,  of  course,  small 
armatures'  ot,  say,  2  in.  or  thereby  are  difficult  to  wind, 
there  is  no  reason  why  they  should  not  prove  reliable. 
That  these  insulation  troubles  are  not  confined  to  breasi 
drills  is  evident  from  the  fact  that  one  of  the  largest  ship- 
building  firms  in  the  world  who  employ  portable  electric 
tools  to  a  large  e.\tent  have  special  loo-volC  mains  tc 
supply  these  tools,  so  that  this  difficulty  is  removed. 

It  IS  hardlv  necessary  to  say  that  with  500  volts  bucl 
tools  become 'nearly  impossible,  indeed,  even  if  practicable. 
the  fact  that  a  defect  in  the  insulation  would  be  accom- 
panied by  results  too  shocking  to  contemplate,  jnake^ 
them  undesirable  under  anv  circumstances. 

As  the  drill  spindle  runs  at  a  fairly  high  speed,  the- 
n-earing is  simple,  and  in  many  cases  gearless  inachinev 
are  us'ed,  but  that  involves  comparatively  slow  speed 
motors,  which  are  not  only  heavy  but  inefficient,  a^  ha> 
been  shown,  and  the  adoption  of  much  higher  speed> 
than  practicable  with  gearless  machines,  and  the  intro- 
duction of  a  well-made  gear  is  easily  justified  on  th. 
score  of  eftkiency  and  reliability. 

Large    Portable   Tools. 

When  we  come  to  large  tools,  the  necessity  of  gearing 
is  recognised  bv  all,  but  opinions  seem  to  differ  as  to  the 
extent  "to  which  gears  should  be  used.  .A  large  ratio  oi 
reduction  can,  in  most  cases,  be  justified  on  the  scon- 
of  etficiencv  and  light  weight,  as  the  weight  of  an 
increased  gearing  is  not  as  great  as  the  increase  in  the 
wein-ht  of  a  slower  speed"  motor.  Some  interesting 
figul-es  (Table  IV.)  will  make  this  clear,  as  it  shows  the 
speed,  weight  and  efficiency  of  a  standard  motor,  a 
tight-weight  automobile  electric  power,  and  a  special 
drilling  machine  bv  the  Consolidated  Pneumatic  Tool 
Co.,  Ltd. 


Intei-mittenl 
Rating 

Special 

f!..,.tri,-         1    CoosoIiJaled 

B.H.P., 

Speed,      

Efficiency, 
Weight, 

n 

1700 

70% 
156tt) 

2700 
fi<.)% 
132m 

2000        1     4800 

69%     j        71% 

flom         r,s^> 

*  Including  gear  leducing  to  too  Revs 
i\i>tt. — .Automobile  motor  has  end  plates  of  aluminium 

.■\s  a  matter  of  fact,  the  machine  marked  "  .S[)ecial  "  is 
on  the  verge  of  impracticability,  as  the  variable  losses. 
i.e.,  losses  which  grow  as  the  square  of  the  current, 
have  become  so  great  that  the  inachine  has  passed  the 
limit  at  which  it  can  be  kept  cool  without  difficulty  on 
loads  where  the  periods  of  rest  equal  the  periods  of  work, 
neither  e.Kceeding  a  few  minutes,  which  is  the  usual 
interpretation  ot  term,  "  intermittent  rating,"  such  as  is 
usual  for  cranes,  hoists,  etc.  The  electric  automobile 
motor  is  also  based  on  the  usual  traction  rating  and  in 
practice  it  derives  considerable  advantage  from  the  f.icl 
that  it  is  e.\posed  to  a  current  of  air  and  so  radiation 
takes  place  rapidly;  moreover,  the  machine  has  really  a 
larger  radiating  surface  than  its  weight  implies,  for  the 
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use  of  aluminium,  wherever  possible,  reduces  the  weight 
with  no  corresponding  reduction  in  tlie  linear  dimen- 
sions, and  therefore  in  radiating  surface. 

The  electric  tool,  on  the  other  hand,  is  capable  of 
doing  a  good  deal  more  than  the  first  two  motors,  as  it 
will  do  satisfactory  service  where  ihe  periods  of  work  are 
of  the  order  of  three  or  four  times  the  periods  of  rest, 
obviously  a  remarkable  performance  for  the  electric  tool, 
and  a  striking  testimony  to  the  many  excellent  features 
of  the  design.  The  motor  and  gearing  used  on  the  larger 
tools  is  similar  to  that  illustrated  (fig.  i),  except  that  in 
two  cases,  that  of  tools  for  ij  in.  and  aj  in.,  three  motor 
drills  are  made  as  well  as  single  motor  tools. 

Magnetic   Drilling    Pillars. 

l^rilling  pillars  arc  usually  fixed  by  bolts  and  nuts  in 
the  desired  position,  but  the  use  of  a  magnet  in  the  base 
of  the  pillar  as  a  substitute  for  the  bolts  and  nuts 
possesses  so  many  obvious  advantages  that  its  use  is 
inevitable.  To  fix  a  pillar  by  merely  turning  a  switch 
is  practically  an  instantaneous  operation,  while  the  fixing 
of  the  same  drill  post  by  means  of  bolts  and  nuts  pre- 
sents so  many  opportunities  to  the  workman  to  carry  out 
his  great  plan  of  so  little  work  for  so  much  money,  that 
it  i  practical  extinction  would  not  be  regretted  except  by 
the  workman,  w-ho  in  a  given  time  would  drill  at  least 
twice  as  many  holes  as  formerly. 

The  design  of  such  posts  and  the  considerations 
involved  in  the  production  of  a  cheap  and  efficient  type 
of  magnet,   led  the  author  years  ago  to  adopt  the  con- 


centric type  of  magnet  for  somewhat  similar  purposes, 
and  when  it  became  necessary  to  design  magnets  for 
holding  down  these  drill  pillars  this  type  suggested  itself, 
not  only  on  account  of  economy,  but  because  it  was  the 
only  type  which  gave  good  mechanical  protection  to  the 
windings.  One  must  not  leave  human  nature  out  of 
account  in  engineering  design,  and  the  fact  that  there  is 
nothing  like  labour-saving  tools  for  rousing  the  ani- 
mosity of  democracy,  must  be  kept  in  view.  A  magnet 
which  has  the  windings  exposed  must  run  the  risk  of 
being  booted  off  a  scaffold  as  frequently  as  possible,  such 
accidents  being  among  the  ordinary  risks  of  all  labour- 
saving  apparatus.  The  advantage  of  iron-clad  magnets 
is  that  when  booted  it  generally  wins,  and  even  the  most 
luireasoning  opponent  of  labour-saving  apparatus  doe^ 
not  willingly  repeat  the  experiment. 

The  tenacity  with  which  a  inagnet  sticks  to  anything 
is  roughly  proportional  to  the  square  of  the  density  ol 
the  magnetic  induction,  hence  exciting  power  is  of  more 
importance  than  mere  area  of  iron,  and  those  magnets 
where  the  contact  area  is  increased  by  the  addition  of  a 
pole  shoe  to  increase  the  area  at  the  point  of  contact, 
show  that  the  designers  forget  that  the  principles  which 
apply  to  the  d£sign  of  dynamo  magnets  must  be  reversed, 
so  far  as  the  air  gap  is  concerned,  when  applied  to 
magnets  for  lifting  or  pulling  purposes. 

Moreover,  owing  to  the  short  air  gaps  in  such  magnets 
the  permeability  of  the  steel  which  forms  the  magnetic 
circuit  plays  a  much  more  important  part  in  the  per- 
formance of  the  magnet  than  is  the  case  with  electrical 
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machinery,  and  the  writer  hai  sometimes  obtained  very 
erratic  results,  variations  of  the  order  of  30  to  45  per  cent, 
in  the  pull  of  two  exactly  similar  magnets  having  been 
noticed,  hence  the  chemical  composition  and  physical  ])ro- 
cess  through  which  the  steel  passes  must  be  carefully 
considered  if  uniformly  satisfactory  results  are  to  be 
obtained ;  for  instance,  a  magnet  which  was  designed  to 
give  a  pull  of  li  tons,  and  weighed  471b.  with  the  excit- 
ing coil,  was  found  to  give  this  pull,  but  other  magnets, 
duplicates  of  this,  gave  pulls  of  165  and  94  tons  respec- 
tively. This  was  found  to  be  due  entirely  to  the  steel 
which  formed  the  magnetic  circuit  of  the  magnet,  which 
must  be  carefully  chosen  it  the  high  flux  densities  which 
are  essential  to  light  weight  magnets  are  to  be  obtained. 

A  single  magnetic  drill  post  is  illustrated  (fig.  4). 
This  post  is  suitable  for  tools  drilling  up  to  J  in.  or  |  in. 
holes,  and  the  post  itself  only  weighs  621b.  It  will  be 
seen  that  such  a  combination  presents  several  remarkable 
features.  It  may  be  taken  apart  from  the  drill  to  facili- 
tate transport,  and  the  two  may  be  used  separatelv  if 
desired.  When  the  combination  is  complete,  as  shown, 
it  has  almost  all  the  advantages  of  a  radial  drill ;  the 
supporting  arm  can  be  raised,  lowered,  or  swung  round 
to  any  position.  A  tool  of  this  kind,  when  used  on  a 
bridge  or  a  ship's  deck,  is  almost  invaluable. 

For  large  holes  a  double  post  is  employed.  These  can 
be  designed  to  give  pulls  of  the  order  of  four  tons  or 
thereby,  and  will  hold  down  against  drills  cutting  2I  in. 
or  3  in.  holes. 


.\  form  of  double  post  is  siiown  in  rig.  5U.  In  order  to 
make  these  holding-down  magnets  more  suitable  for  use 
on  irregular  surfaces,  the  writer  some  time  ago  designed 
magnets  with  movable  cores  which  would  adjust  them- 
selves to  variations  of  the  surfaces  to  which  they  were 
attached,  and  so  avoid  the  diminution  of  pulling  power 
which  takes  place  when  the  magnet  face  does  not  make 
proper  contact  with  (he  surface  to  which  it  is  to  be 
attached. 

Fig.  5B  shows  this  double  drill  post  in  use  drilling  a 
bridge  girder.  In  order  to  demonstrate  the  tenacity 
with  which  this  magnet  holds  to  the  girder,  ih>-  magnets 
were  stuck  on  to  the  girder,  and  the  workman  who  had 
been  drilling  the  hole  then  sat  on  the  upper  drilling  post 
with  his  feet  supported  by  the  lower  post,  and  hold  the 
drill  on  his  knee  (see  p.  7i2\  The  total  weight  was  about 
i<ioIb.,  .acting  on  nearly  the  full  length  of  the  drill  post, 
which  meant  that  there  would  bo  a  very  nun  h  greater 
pull  .it  tlie  magnets. 

The   Efficiency  of  Small   Electric  Tools. 

Having  shown  how  many  considerations  inter  into  the 
design  of  a  satisfacton,-  electric  drill,  and  how  the  Con- 
solidated Pneumatic  Tool  Comp.iny  have  uvircome  the 
various  difliculties  which  appeared  in  some  cces  insur- 
mount.ible,  it  is  now  necessary  to  denmnslr.Tli'  the 
eniciency  of  those  machines. 

(To  he  coiiliiiiicil.) 
KiMd  licliirc  llir  GI.IIKUVV  r.i.lmii.  jl  c..llf.;c  ScIciiIiik.  .~kuis  . 
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Proposed  Experiments    with  Automatic 
Couplings. 

In  tlie  House  last  week  Mr.  Bell  (Derby)  asked  the 
President  of  the  Board  ol  Trade  if  In-  would  take  an 
early  opj>ortunity  of  appointing  a  statutory  committee, 
representini;-  the  railway  companies,  Board  of  Trade,  and 
railway  employees  to  examine  and  select  automatic 
coupling's  and  either-side  brakes  for  railway  trucks,  and 
arrange  for  experiments  with  such  couplings  and  brakes, 
in  accordance  with  section  15,  sub-sections  i,  2,  and  3  of 
the  Railway  Employment  (Prevention  of  Accidents)  Act, 
1900,  with  'a  view  to  their  adoption.  Mr.  Lloyd-George 
said  that  steps  would  be  taken  to  set  up  such  a  com- 
mittee at  an  earlv  date,  and  he  hoped  it  might  be  pos- 
sible to  constitute' it  somewhat  in  the  manner  suggested. 
Mr.  Bell  asked  if  the  Pr.-^ident  would  consider  the  pos- 
sibilitv    of    enabling    the    commillce    to    practically    test 


designs  submitted  by  railway  employees,  who  necessarily 
had  the  best  knowledge  of  them?  Mr.  Lloyd-George 
said  this  was  the  object  of  the  committee.  He  had  the 
sanction   of   the  Treasury  to   expend   a   certain  sum    of 

moiir-v  upon  [iractical  experiment-.. 

Manufacturers  and  Technical  Education. 

.\t  a  meeting  of  the  West  Ham  Education  Committee 
it   was  rejiorted   that   the   Municipal  Technical    Institute 
Committee  had  held  a  conference  with  representatives  of 
the   various   manufacturers   and   emplo3-ers  of   labour   in 
the  borough  on  the  question  of  specialising  the  technical 
education  given  in  West  Ham,  with  a  view  to  meeting 
the  needs  of  its  particular  interests  and  industries.     The 
firms  represented  were  the  Great  Eastern  Railway  Com- 
pany, the  Thames  Ironworks  (Limited),  the  Vinolia  Com- 
pany (Limited),  the  British  Alizarine  Company,  and  ten 
private  firms.     On  behalf  of  the  com- 
mittee it  was  suggested  that  employers 
might  help  by  advice  as  to  courses  of 
study,   by  enabling  expert   workers   in 
special  trades  to  give  instruction  to  day- 
course  students,  by  allowing  employees 
to   take   a   short   course   of   dav    theo- 
retical  instruction   at   the  institute,   b\ 
engaging  those  who  had  gone  through 
a    fidl    approved    day    course,    and    b\ 
allowing  teachers  and  students  to  visit 
the     works.     Suggestions     were     also 
made   as   to   allowing   special   facilities 
10  employees  who  attended  the  evening 
classes.     On   behalf  of  the  masters   it 
was  stated  that  at   present  it  was  ini- 
|)ossibIe   to  allow   employees   to   attend 
the  day  classes,  btit  thai  great  benefits 
had    been    derived    from    the    evenini.; 
cl.-isses. 


MAGNETIC    DRILL    POSTS— A    DEMONSTRATION    Ol-'   TENACITY. 


.At  a  conference  of  postal  telegraph 
clerks,  held  last  week,  the  question  ot 
the  introduction  of  3d.  telegrams  was 
again  mooted.  It  was  then  urged  that 
with  the  present  rate  the  number  ot 
telegrams  despatched  was  practicalh 
st.itionary,  w-hile  there  were  largi- 
numbers  of  people  unable  to  make  the 
use  they  would  like  of  the  telegraph 
systetn,  and  reference  was  made  tv 
the  "unfair  competition  "  of  telephones 
On  the  other  hand,  it  was  contended 
that  the  3d.  telegram  would  not  bene- 
tit  the  masses,  and  that  the  people 
who  employed  telegrams  could  afford 
to  p;iy  for  them.  .\  suggestion  in  the 
nature  of  compromise  was  that  there 
should  be  3d.  rate  for  local  areas,  with 
the    present    tariff    for   long   distances. 

Attention  having  been  called  to  the 
unsatisfactory  procedure  in  connection 
with  the  registration  of  trade  marks  in 
(he  I'nited  .States  from  the  point  of 
view  of  British  trade-mark  owners, 
and  the  desirability  of  alterations  being 
made  in  the  existing  rules,  the  council 
of  the  London  Chamber  of  Commerce 
have  referred  the  matter  to  their  trade- 
marks section  for  consideration  and  a 
riport. 
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Our  Review  of  the  Week. 

From    Our    Own    Correspondents. 


Scotland. 


GLASGOW. 


The   Trade  Outlook. 

Here,  as  in  other  dibtricl^,  aUhough  ihe  majorii\  of 
shipbuilders  are  busily  engat^ed  on  orders  placed 
some  time  since,  new  specihcations  are  very  slow  in 
coming  forward.  It  is  slated  ihat  Clyde  ship- 
builders have  received  no  orders  of  any  importance 
during-  ihe  present  month,  and  this  is  a  sign  of  the 
times  which  is  somewhat  significant.  It  is  true  that 
the  majority  of  the  builders  have  enough  work  on 
hand  to  keep  them  engaged  for  some  time  to  come, 
but,  all  the  same,  a  little  an.\iety  is  naturally  felt  as 
to  future  work.  Ship  plates  remain  at  ;£"7  7s.  6d., 
less  the  usual  5  per  cent.  For  angles  there  is  stated 
to  have  been  some  underselling  on  the  part  of  North 
of  England  makers,  a  competition  which  has  the 
effect  of  causing  steel  makers  to  accept  lower  prices 
for  small  angles  and  bars.  It  is  pointed  out  that 
the  malleable  iron  makers  from  whom  this  competi- 
tion in  small  sizes  emanates,  are  able  to  roll  from 
imported  semi-manufactured  material.  Notwith- 
standing that  the  warrant  market  has  been  off  colour 
in  the  absence  of  any  speculative  demand,  Scottish 
makers  have  so  much  work  on  hand  that  they  are 
able  to  disregard  temporary  fluctuations  in  the 
speculative  market.  Bridge  builders  are  reported  to 
be  full  of  orders,  and  we  have  already  referred  to  the 
order  received  bv  Sir  \\illiam  .\rroll  and  Co.  for 
iwentv  bridge>  ior  railwav  <-xtensions  in  Egypt. 

West  of  Scotland. 

There  has  been  some  slight  concession  of  pig  iron 
prices  by  makers,  but  the  reductions,  after  all,  have 
been  slight,  and  do  not  indicate  any  real  giving  way 
on  the  part  of  producers.  Instead,  they  appear  to 
be  very  well  off  for  orders  ;  the  demand  on  foreign 
account  is  unusually  brisk,  and  there  is  every  expec- 
tation that  it  will  be  maintained.  Steel  makers 
advise  that  the  inquiry  and  pressure  of  delivery  for 
boiler  and  ship  plates  is  very  great,  and  consumers 
are  paying  premiums  on  list  quotations  in  order  to 
get  quick  delivery.  There  is  less  passing  in  angles, 
and  merchants  are  undercutting  makers,  who  still 
name  /r6  15s.,  less  5  per  cent.,  as  their  selling  figure. 
There  i.^  a  good  inquiry  just  now  for  thin  steel 
plates,  which  are  bent  and  riveted  into  pipes  for 
colonial  export.  There  are  some  large  orders  for 
these  in  the  market.  Dealers  in  black  sheets  are 
doing  a  big  trade  w-ith  East  India,  China,  and  Japan, 
(jalvanisers  are  not  so  well  off  again,  and  thin  sheets 
in  consequence  are  the  turn  easier  in  tendency. 
^^'agon  builders  are  very  busy,  and  they  are  offering 
lor  an  Egyptian  contract  for  500  steel  wagons,  which 
is  pretty  certain,  it  is  thought,  to  come  here. 
Ivngineers  are  as  well  employed  as  they  have  been 
for  months,  and  the  outlook  is  considered  -ali-fac 
tor«. 


Weekly  Wages   in  the  Clyde  Shipyards. 

For  ^onie  time  past,  .is  ahead)  =laled  in  this 
correspondence,  the  workmen  in  the  Clyde  shipjards 
and  engine-shops  have  been  agitating  tor  weekly 
pay.  .\t  present  wages  are  paid  fortnightly,  and  the 
oljjetlion  the  employers  urge  against  the  weekly 
>yslem  is  that  wlien  it  was  tried  a  lew  years  ago 
11  resulted  in  a  great  increase  of  broken  lime. 
Kecentlv  a  ballot  of  the  men  was  taken  on  the  ques- 
tion of  whether  they  were  prepared  to  strike  lor  the 
enforcement  of  their  demands,  and  the  figures  were 
reported  on  .Monday  at  a  conference  in  Olasgow 
between  representatives  of  the  shipbuilding  and 
engineering  emplovcrs  and  delegates  of  the  trade 
unions  utfected.  The  figures  showed  that  10,069  '.'^^ 
voted  in  favour  of  striking  and  .'.j.'S  again.-t,  giving 
a  majority  of  13,341  in  favour  of  a  stoppage  of  work. 
M  the  conference  the  men's  officials,  .dter  submit- 
ting the  balfot  figures,  asked  for  an  immediate 
ans\ver  to  the  men's  request.  The  employers'  repre- 
sentatives, however,  claimed  the  right  again  to  con- 
sult the  members  of  their  two  associations.  Ulti- 
mately the  conference  was  adjourned,  on  the  under- 
standing that  ihe  employers  would  give  a  definite 
answer  before  the  end  of  .\pril. 

Japanese  Battleship  "  Katori." 

The  new  Japanese  baltleship  Kuton,  now  being 
completed  at  Barrow,  will  run  her  trials  on  her 
Clyde  course.  It  was  intended  lo  send  the  vessel  to 
I'o'rtsmouth  Dockvard  to  be  drv-docked,  and  Liter  to 
run  the  speed  tes'ts  in  the  English  Channel,  ,ind  it 
mav  be  accepted  as  an  acknowledgment  of  the  pro- 
grt's^ive  policy  of  the  Clyde  Trust  in  >ir;(ighteiimg 
The  river  and  providing  iarge  graving-dock.^  that  the 
Kiilori,  the  most  powerful  battle.-.hip  so  far  com- 
pleted, will  go  up  the  CIvde  to  the  graving-docks 
;it  Glasgow.  .\nother  and  even  more  significant 
point  is  that  the  vessel,  after  trial,  will  go  to  the 
naval  construction  works  at  Dalmuir  ol  .Messrs. 
William  Beardmore  and  Co.,  Ltd.,  to  be  completed 
lor  her  vovage  lo  ihe  Far  l-:asl,  instead  of  returning 
to  Barrow-in-Furnes-,.  It  is  true  that  practically 
nothing  remains  10  be  done  except  to  cUan  and  paint 
the  ship,  but  the  arrangement  is,  as  the  (.lasgow 
Herald  points  out.  one  more  evidence  of  the  close 
association  of  the  Nickers  and  Beardnu.re  Com- 
panies. 

Proposed  Tube  Combine. 

Not  a  little  inter.-t  ha^  been  arou-ed  in  ScollanU 
bv  Ihe  proposed  combine  for  the  British   lube  trade. 

The  last  issue  of  the  Economist,  dealing  with  the 
proposal,  states  that  for  some  lime  liack  lugolialion-. 
have  been  in  progress  for  effecting  a  se  ling-price 
combination  amongst  ihe  tube-niaker>  of  llie  L  nil'-.l 
Kingdom.  The  uarlies  concerned  used  10  work 
lot'ether  a  few  vears  ago,  keeping  qu..t.ition>  at  a 
fairlv  uniform  level ;  but   more  than  .1   iw.fv. month 

e^o'lt  was  discovered  thai  soni ib-  s.  ..uli  firms 
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were  not  keeping  to  the  terms  ol  the  bargain,  and 
the  arrangement  broke  down.  Since  then  the 
fiercest  competition  has  raged,  and  prices  were  last 
autumn  cut  down  to  the  lowest  points  probably  ever 
recorded  in  the  history  of  the  trade;  and  this  in  the 
face  of  a  great  and  growing  demand  for  material. 
Prices  only  recovered  late  in  1905  by  the  sheer  force 
of  circumstances— the  inability  of  producers  to  meet 
demand  and  the  willingness  of  buyers  to  pay  more 
money  than  was  asked  to  secure  prompt  delivery. 
This  brought  about  a  change  of  tone  in  the  makers' 
ranks,  and  led  to  the  consideration  whether  a  new 
and  more  solid  basis  of  working  could  not  be  fixed 
up.  The  proposition  met  with  general  approval,  and 
in  the  course  of  consultations  that  followed  it 
gathered  weight  when  it  was  realised  that  a  combi- 
nation might  be  made  to  work  out  at  a  gain  on  cur- 
rent terms  of  from  3o>.  to  40s.  a  ton. 

Conflicting  Interests. 

But  there  are  two  branches  in  the  tube  trade,  and  in 
endeavouring  to  reconcile  the  divergent  interests  of 
the  home  and  export  sections  serious  obstacles  were 
encountered,  and  these  have  not  yet  been  overcome. 
There  are  certain  firms  which  find  the  main  outlet 
for  their  productions  in  the  home  market,  and 
there  are  others  which  depend  chiefly  on  their 
foreign  and  colonial  connections  for  trade.  No 
insuperable  difiicultv  showed  itself  to  the  negotiators 
in  arranging  the  terms  which  should  be  charged 
home  consumers  of  tubes,  and  all  seemed  to  be 
running  smoothly  until  the  large  export  makers 
asked  for  some  consideration.  In  the  open  market 
they  have  to  meet  the  severe  competition  of  .'\merica 
and  of  Germany,  notably  that  of  the  former,  in  addi- 
tion to  that  offered  by  home  makers,  who  there  dis- 
pose of  the  balance  of  their  output  which  the  home 
market  cannot  absorb.  The  big  export  makers, 
therefore,  insisted  that  the  deal  "should  cover  both 
branches  of  trade,  or,  on  the  other  hand,  that  if  the 
foreign  trade  was  to  be  Irft  an  open  scramble,  thcv 


should  receive  monetary  consideration  for  the  sup- 
port they  \\ere  prepared  to  alTord  in  keeping  up 
prices  at  home.  They  went  further,  and  sounded 
the  .vmerican  producers  as  to  the  attitude  tliey  were 
disposed  to  take  up  towards  a  British  combine  in 
foreign  markets ;  and  the  former  are  said  to  have 
expressed  themselves  in  a  favourable  sense.  It  is  to 
be  hoped,  however,  for  the  sake  of  British  con- 
sumers, that  the  difficulties  in  the  way  will  prove 
insurmountable,  for  an  advance  in  the  price  of 
tubes,  such  as  has  already  been  indicated  as 
probable,  would  have  a  most  serious  and  retarding 
ell>-ci   on   till-  development  of   ni.iiiy   industries. 

Underground  Cable  Completed  to  Glasgow. 

The  underground  telegraph  cable  from  St.  Martin 's- 
le-(jrand  to  Glasgow  is  now  practically  completed, 
and  will  probablv  be  thtxnvn  open  for  public  traffic 
in  the  near  future.  All  the  material  used  in  the 
construction  of  the  cable  is  of  British  manufacture, 
anil  ihi'  expenditure  iiivoKed  exceeds  ^,j, 000, 000. 

Institution  of  Engineers  and  Shipbuilders. 

The  competitive  designs  for  the  new  buildings  to  be 
erected  at  the  corner  of  Elmbank  Street  and  Elm- 
bank  Crescent  were  submitted  at  a  meeting  of  the 
Institution  of  Engineers  and  Shipbuilders  in  their 
hall,  Bath  Street,  last  week.  In  all,  fifty-one 
designs  were  sent  in  by  architects.  From  these  a 
short  list  of  four  were  selected,  and  of  the  four  that 
of  Mr.  John  B.  Wilson,  92,  Bath  Street,  Glasgow, 
was  accepted  as  the  design  from  which  the  new 
halls  and  offices  should  be  built.  The  design  of 
.Messrs.  .Mitchell  and  Whitelaw,  Glasgow,  was 
placed  second,  and  received  a  premium  of  /]js  >  ^'^^^ 
of  Mr,  II.  E.  Clifford,  Glasgow,  third,  w-ith  a  pre- 
mium of  ^"50 ;  arid  that  of  Mr.  W.  F.  M'Gibbon, 
Glasgow,  fourth,  with  a  premium  of  ;^25.  .\s 
designed  by  Mr.  Wilson,  the  building  is  estimated  to 
cost   about    ^."25,000. 


North-East  Coast. 


NEWCASTLE-ON-TYNE. 


Middlesbrough  Iron  Trade. 

There  is  no  recovery  yet  in  the  .speculative  prices  of 
pig  iron,  but  otherwise  the  trade  continues  in  a 
healthy  condition.  Shipments  of  pig  iron  from 
Middlesbrough  continue  large,  being  "about  40,000 
tons  in  e.xcess  of  last  year,  and  the  increase  is 
mainly  to  foreign  markets.  .Although  some  iron 
still  continues  to  be  put  into  store  at  Middlesbrough, 
the  quantity  taken  out  is  larger,  and  the  total  has 
been  reduced  from  736,412  tons  to  7^3,054  tons 
in  one  week.  The  price  of  No,  3  Middlesbrough 
warrants  fluctu.-ued  between  485,  8d.  and  47s.  2jd., 
closing  at  48s.  id.  Hematite  receded  from  63s.  '3d. 
to  62s.,  but  has  recovered  to  63s.  4,',d,  The  severe  re- 
action in  speculative  prices  has  had  its  effect.  Buyers 
no  longer  show  themselves  eager  to  enter  the  market, 
feeling  uncertain  as  to  whether  the  bottom  has  been 
touched.  Under  these  conditions  it  is  difficult  to 
estimate  whether  or  no  the  volume  of  trade  is  grow- 
ing or  not,  but  the  general  belief  is  that  it  is.  The 
important    question,    however,    i,,    whether    the   con- 


sumi)tion  of  the  world  can  overtake  the  great  in- 
crease which  has  lately  taken  place.  If  it  can,  prices 
are  certain  to  advance,  as  they  are  now  compara- 
tively low.  It  may  take  some  little  time  before  this 
important  question  can  be  answered,  and  in  the 
me.uitiine  the  market  is  likely  to  be  held  in  a  state 
of  suspense  until  we  have  more  light  on  this  matter. 
The  steel  and  finished  iron  trades  of  this  district 
remain  fairly  active,  and  whih;  prices  generally  have 
been  maintained,  steel  rails  have  shown  some  im- 
provement. The  engineering  and  shipbuilding  trades 
are  actively  engaged,  but  new  orders  are  still  slow 
in  coming  in,  consumers  being  disposed  to  hold  off 
in  the  expectation  that  the  m.-irkct  will  move  in 
their  favour. 

Cleveland   Iron. 

The  slii|)ments  of  pig  iron  from  the  Tees  have  been 
lower  lately,  but  for  the  month  they  are  30,000  tons 
above  those  for  the  corresponding  period  in  the  past 
year.     The  increase  is  in  both  the  home  and  foreign 
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shipments,  buL  i:  is  niobt  marked  in  the  latter.  The 
shipments  of  manufactured  iron  and  steel  this  month 
are  also  above  those  for  the  same  period  of  last  year. 
There  has,  with  the  lower  shipments  of  the  last  few- 
days,  been  a  check  to  the  decrease  in  the  stocks  in 
the  warrant  stores,  but  for  the  month  so  far  the 
decrease  amounts  to  11,000  tons. 

The  Exhibition  and  Local  Industries. 

Ill  openini;  the  Norih-Kastern  Counties  Electrical 
Exhibition  at  Newcastle  last  Saturday,  Sir  Isambard 
Owen  made  some  timely  observations  as  to  the 
growth  and  needs  of  local  industries.  They  were, 
ill-  was  told,  the  largest  consumers  of  electricity  per 
head  ol  population  of  any  part  of  His  Majesty's 
dominions,  perhaps  he  might  say  of  any  part  of  the 
world,  and  thai;  was  only  the  present  condition  of 
things.  They  had  heard  lately  that  a  great  chemical 
industry  was  about  to  establish  itself  on  the  banks 
of  the  Tvne,  and  that  if  that  was  the  case  the 
demand  for  electrical  power  would  be  probably 
doubled.  That  was  not  the  only  aspect  of  the 
subject  of  electrical  machinery  to  the  North  of  Eng- 
land ;  on  the  maintenance  of  the  North  of  England  in 
the  van  of  electrical  progress  depended  not  only  the 
electrical  industries  of  Tyneside,  but  the  staple  indus- 
try of  the  whole  of  the  North  of  England,  namely, 
the  production  of  coal.  Some  years  ago,  one  might 
have  thought  that  water  power  had  been  perma- 
nently and  hopelessly  distanced  by  steam  power  as  a 
prime  mover,  but  the  efforts  of  electrical  engineers 
abroad  had  brought  water  power  again  within 
measurable  distance  of  its  more  modern  rival.  We 
were,  however,  holding  our  own  in  the  matter  of 
steam  power.  He  was  informed  that  electrical 
power  could  be  produced  on  Tyneside  at  as  low  a 
rate  as  it  could  be  produced  at  the  falls  of  Niagara. 
He  trusted  that  steam  power,  for  the  sake  of  the 
North  of  England,  would  keep  ahead  of  water 
power  ;  and  that  it  should  do  so  it  was  of  immense 
importance  that  electrical  engineering  in  the  North 
should  be  kept  fully  up-to-date  and  ahead  of  what 
was  being  done  elsewhere. 

Newcastle  Exhibition, 

.\n  interesting  display  of  e.Khibith  has  been  arranged, 
and  the  manufacturers  of  heavier  machinery  are  also 
well  represented.  The  Sunderland  Forge  and 
Engineering  Company  have  working  a  15-ton 
travelling  crane,  and  they  are  exhibiting  ship  light- 
ing plant,  motors,  and  winches.  Messrs.  J.  H. 
Holmes,  and  H.  T.  Boothroyd,  Hyslop  and  Co., 
Ltd.,  have  splendid  displays  of  plant.  Coal-cutting 
machinery  is,  of  course,  well  in  evidence,  and  on 
Messrs.  Crosier  Stephens  and  Company's  stand  will 
be  seen  a  novelty  in  the  way  of  a  water  meter  for 
measuring  oil  and  other  liquids.  This  firm  also 
e.xhibit  spraying  machines  for  whitewash,  some  high- 
speed machine  tools,  and  other  Interesting  apparatus. 
The  Parker  Foundry  Co.,  Brunswick  Alalleable 
Iron  and  Steel  Works,  Derby,  have  a  fine  exhibit  of 
their  castings  (under  the  charge  of  their  local  rf  pre- 
sentatives,  Messrs.  Crosier,  Stephens  and  Co.,  New- 
castle-on-Tyne),  consisting  of  connecting  rods, 
crank  shafts,  valves,  forks,  levers,  a  variety  of 
motor-car  and  wagon  castings,  and  also  a  number  of 
castings  for  shipbuilders'  use. 


Electricity  from  the  coal  to  the  consumer  is  the 
subject  of  one  set  of  exhibits.  The  processes  are 
shown  first  by  a  small  coal-pile,  and  then  in  succes- 
sion, a  Stirling  water-tube  boiler  In  operation,  a 
Parsons'  turbo-generator,  aJiigh-tension  switch-gear 
design,  cables  of  all  types  used  in  dislribution,  low- 
tension,  distributing  panels  used  in  sub-stations,  ser- 
vice boxes  as  exist  in  the  public  streets,  meter 
arrangements,  and  house  fittings.  .A  turbine  with 
the  top  removed  and  showing  the  blades  is  an 
interesting  exhibit.  Domestic  lighting  and  heating, 
and  the  best  methods  of  using  electricity  for  machine 
tools,  are  effectively  shown  by  the  Newcastle  and 
District   Electric   Lighting  Co.,   Ltd. 

A  Floating  Crane. 

Mea^rs.  Swan,  Hunter  and  Wigham  Richardson, 
Wallsend-on-Tyne,  have  under  construction  a  tloat- 
ing  crane  capable  of  lifting  weights  up  to  140  or  150 
tons.  The  hull  of  this  craft  is  now  at  Wallsend,  and 
the  crane  is  being  erected.  The  vessel  will  be  pro- 
pelled by  four  screws  driven  by  separale  engines. 
The  ballasting  arrangements  are  such  as  to  allow 
of  the  heaviest  weights  being  properly  and  quickly 
compensated  fur.  As  Indicating  the  capacity  of  the 
crane,  it  may  be  added  that  it  will  bi;  capable  of 
placing  the  iio-ton  boilers  in  the  new  Cunarder. 

The   Power  Gas  Corporation. 

fills  ."^tockton-on-lees  Company  has  obtained  the  con- 
tract for  the  power-gas  installation  for  the  shipyard 
of  the  China  Steam  Navig;ation  Co.  at  Hong  Kong. 
The  gas  plant  is  capable  of  producing  300,000  cub.  ft. 
of  gas  per  hour,  75  per  cent,  of  which  will  be  speci- 
allv  cleaned  for  use  in  four  gas  engines — having  a 
total  capacity  of  3,300  b.h.p. — and  25  per  cent,  will 
be  used  in  furnaces  and  other  heating  appliances. 
.\s  the  working  conditions  require  continuous 
running  day  and  night  throughout  the  year,  the 
plant  is  designed  so  that  any  of  liie  main  parts  can 
be  isolated  without  interfering  with  its  operation. 
The  installation  includes  three  producers  of  the  Mond 
patent  type,  but  it  is  arranged  to  allow  of  future 
extension.  Eastern  fuels  of  a  bituminous  character 
are  to  be  used.  The  engines  are  of  the  Cockerill 
tvpe,  by  Richardsons,  Westgarth  and  Co.,  Ltd.,  and 
will  be  direct-coupled  to  Dick,  Kerr  dynamos.  Messrs. 
Richardsons,  Westgarth,  are  the  principal  contractors 
in  connection  with  the  shipyard  works. 

Richardson's,  Westgarth  and  Co.s  Contracts. 

In  addition  to  the  order  referred  icj  .-ibove  in  connec- 
tion with  the  tiong  Kong  Sliipy;ird,  .Messrs. 
Richardson's,  Westgarth,  are  building  two  i,.;oo-h.p. 
g.is  engines  for  the  new  rolling  mills  which  are 
being  erected  at  Dumbarton  for  the  Kosmoid  Co. 
The  firm  is  also  complellng  a  battery  of  a  dozen 
"  Nostrum  "  patent  water-tube  boilers.  One  or  two 
orders  arc  also  in  hand  for  South  Wales,  including 
six  ■•  Nostrum  "  boilers  and  a  g.is  i-ngim-  for  driving 
.1   largi-   ventilating   fan. 

Reconstruction  of  Tyne  Suspension  Bridge. 

Owing  to  the  lact  that  this  bridge,  liuili  .is  long 
since  as  1831,  is  proving  insuflicient  for  the  heavy 
traffic  of  the  district,  it  has  been  decided  lliat  It  shall 
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be  reconstructcil,  notwithstanding  the  fact  that 
recent  examination  of  the  bridge  revealed  but  few- 
signs  of  deterioration.  The  engineers  recommend 
.I"--  renewal  of  several  of  the  suspension  rods  and 
the  substitution  for  the  tar  macadam  roadway  by 
one   inch    rodi-asphalte,    which    is   calculated    would 


reduce  the  dead  load  by  about  one-half.  These 
measures  are  probably  only  of  a  temporary  character, 
as  the  bridge  is  to  a  great  e.Ment  unfitted  for  use  by 
modern  trallic,  and  it  is  likely  that  it  will  be  replaced 
in  the  course  of  the  next  few  years  by  an  entirely 
new  structure. 


Yorkshire   District. 


SHEFFIELD. 


Sheffield  Trade. 

At  present  there  is  no  indication  of  slackenina:  in  the 
steel  industry.  The  demand  for  all  kinds,  both  for 
home  and  foreign  markets,  is  well  maintained,  and 
a  very  heavy  tonnage  is  leaving  the  city.  The  roll- 
ing mills,  tilts,  and  forges  are  making  full  time. 
There  is  more  activity  in  the  engineering  branches. 
In  the  leading  works  new  plant  is  being  put  down 
and  old  plant  modernised,  and  everv  effort  is  being 
made  to  bring  things  up  to  date,' thereby  finding 
considerable  employment.  There  is  no  falli'ng  off  in 
the  calls  for  files,  and  there  are  few  houses  who  are 
not  full  of  work.  The  run  is  very  largely  on  files 
for  use  in  the  engineering,  shipbuilding,  and  kindred 
trades,  and  though  prices  are  cut  the  demand  is 
keeping  both  men  and  machinery  in  activity.  There 
is  als-o  more  doing  in  the  lighter  classes  of  engineers' 
tools,  and  some  firms  in  the  edge  tool  trades  are 
finding  their  men  fuller  employ'ment.  The  steam 
coaltrade  holds  well  up,  and  despite  the  fact  that  the 
leading  pits  are  working  full  time  stocks  are  not 
unduly  accumulating.  The  demand  for  export  pur- 
poses generally  is  steadily  increasing.  The  railway 
companies  and  iarge  works  are  taking  ;m  increasing 
tonnage,  and  prices  are  very  firm.  A  brisk  trade  is 
being  done  in  all  the  commoner  qualities  of  fuel. 
The  deliveries  of  coke  for  steel  melting  purposes  are 
steady,  but  there  is  less  doing  in  blast  furnace  quali- 
ties. 

The  Forging  Press. 

'I'he  Sheffield  Society  of  Engineers  and  .Meia'.lmgists 
met  at  the  rniversi'ty  on  Vlonday  evening  to  hear  a 
paper  by  Mr.  A.  J.  Capron,  M.I.M.E.,  on  "Forging 
Presses."  The  lecturer  said  Ih.-it  .-i  few  years"  ago 
forging  presses  were  looked  upon  generally  as  su'it- 
able  only  for  quite  the  heavier  classes  of  work,  those 
of  2,000  tons  power  and  upw.irds  being  generally 
used.  The  useful  speed  of  working  of  j/resses  of 
this  size  was,  to  a  great  extent,  limited  bv  the  speed 
with  which  the  forging  could  be  manipulated,  rang- 
mg  generally  from  ten  to  twenty-fivc  strokes  per 
minute.      \'arious    improycnK  nt^    li;,,l    in.iMcd    their 


woriiing  speed  10  be  increased  up  to  sixty,  and  even 
eighty,  strokes  a  minute,  and  with  such  speeds  as 
these,  they  could  compete  w-ith  hammers  for  even 
quite  light  work,  and  consequently  widen  the  range 
of  applications  for  which  presses  were  suitable.  He 
gave  the  following  table  as  an  indication  of  the  power 
of  press  suitable  for  various  sizes  of  ingots,  the 
former  figure,  the  tons,  being  the  power  of  the  press, 
and  the  inches  the  maximum  diameter  of  the  ingots  : 
300  tons,  10  in.  ;  500  tons,  14  in.  ;  800  tons,  20  in.  ; 
1,200  tons,  27  in.  ;  1,500  tons,  36  in.  ;  2,000  tons, 
48  in.;  3,000  tons,  60  in.;  4,000  tons,   72  in. 

Orders  for  Rolling  Stock. 

Previous  reference  has  been  made  to  tlie  renewal  of 
activity  in  the  rolling-  stock  department,  and  some 
important  orders  have  been  passing  through  the 
shops  of  the  Leeds  Forge  Co.  It  will  be  remembered 
that  the  firm  received  a  contract  lor  a  large  number 
of  wagon  sets  for  the  Siberian  Railway,  and  the 
Indian  Government  has  just  placed  an  order  for 
24  wheel  br.-(ke  vans  for  one  of  the  broad-gauge 
lines.  Other  contracts  for  abroad  include  a  consider- 
able order  for  the  Egyptian  State  Railways.  The 
Caledonian  Railway  Company  has  just  placed  a  con- 
tract witil  the  company  for  25  3i)-lon  bogie  swivU- 
wagons,  to  be  used  for  the  carriage  of  heavy  steel 
rails.  The  wagons  will  have  a  length  over  buffers 
of  48  ft.,  and  a  width  of  7  ft.  7^  in.  The  bodies  will 
be  c.'irrieil  upon  two  four-wheeled  bogies  with  centres 
34  ft.  2i  in.  apart.  It  is  intended  that  the  wagons 
be  used  in  pairs,  and  when  thus  linked  they  will  be 
capable  of  carrying  a  load  length  of  yo  ft. 

Hull  Dock  Extension. 

The  contract  for  a  deep-water  dock  at  Marfieet,  East 
Hull,  has  been  let  to  Messrs.  S.  Pearson  and  Son, 
Ltd.  The  pUms  provide  for  a  dock  of  about  32 
acres  of  w;iter  space,  and  for  a  lock  70  ft.  long  and 
85  ft.  w-ide,  with  a  depih  on  the  sill  of  igi  ft.  at  low 
water  spring  tides.  The  work  is  to  be  put  in  hand 
immediately,  .-md  it  is  hoped  it  will  be  completed  in 
about  five  years.  Arr:ingemeiils  are  being  made  to 
.illow  1)1   future  cMinsidns  of  the  dock  area. 


Lancashire    District. 


The  Iron  Position. 


'Jhe  iron  market  remains  dull  and  the  price  of  Lin- 
colnshire h.-is  a.g.-iin  been  ufficiallv  reduced.  Ouota- 
tions  remain  nominally  as  follows  :— Lanc^ishire 
No.  3  foundry,  62s.  to  63s.  ;  Lincolnshire,  ,S7s.  6d. 
to  58s.  6d.  ;  Derbyshire,  6is.  6d.  to  62s.  6d'.  ;  Staf- 
fordshire, 57s.  ;  Middlesbrough,  open  brands, 
57?.    lod.    to  5SS.    id.  ;  West  Co.-i'st   heiiialite,   7-,?.   gd. 


MANCHESTER 


10  74s.  6d.  ;  E.isl  C'oast  ditto,  77s.  lod.  .Scotch  : 
Gartsherric,  bbs.  to  67s.  ;  Glengarnock,  64s.  ;  Eglin- 
ton,  62s.  3d.  ;  I>almellington,  6is.  gd.  to  62s.  delivered 
Manchester.  Delivered  Hoysham  :  Gartsherrie, 
64s.  to  66s.;  (ilengarnock,  62s.;  E.glinton,  60s.  3d.; 
Dalmellington,  605.  3d.  Delivered  Preston  :  Gart- 
sherrie, 65s.;  Glengarnock,  63s.;  Eglinton,  61s.  3d.; 
Dalmellington,  60s.  qi.\.  In  finished  iron  the  tone 
is    weakening    .ind   concessions    .-ire   being    made   in 
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prices.  The  i^nicral  <nyiiic(  rinsi'  trades  are  fairly 
well  engaged;  locomotive  builders  are  steadily 
employed,  there  is  a  good  demand  for  structural 
material,  and  the  machine  tool  trade  remains  active. 

Barrow   Iron. 

A  \ery  quiet  market  lur  hematite  iron  i>  being 
experienced,  and  sales  are  few,  while  the  volume  of 
business  is  limitsd.  Makers  are  not  quoting  in  many 
cases,  but  warrant  iron  is  steady  at  63s.  gd.  net  cash 
sellers,  buyers  3d.  less  .Stocks  are  comparatively 
high,  being  over  79,000  tons,  but  most  of  this  metal 
i-.  firmly  held,  as  it  is  believed  by  general  makers 
that  a  revival  will  soon  set  in.  It  is  expected  that  if 
prices  get  down  to  60s.  a  fuller  demand  will  spring 
up  for  steel  rails,  orders  for  which  have  been  held 
back  for  some  time.  The  steel  mills  are  well 
(inployed  on  plates,  and  only  half  employed  on  rails 
and  merchant  sorts.  Engineers  are  well  employed. 
•  xcept  in  the  marine  departinent. 

Dock  Scheme  at  Liverpool. 

A  bill  to  empower  the  Mersey  Dock^  ,-ind  Harbour 
Board  to  provide  additional  dock  and  other  accom- 
modation ;it  a  cost  of  about  ;£'4,5oo,ooo  has  passed 
a  Committee  of  the  House  of  Lords.  It  i-- 
proposcd  at  the  north  or  Rootle  end  of  Liverpool  to 
.construct  two  entrances  from  the  river,  130  ft.  wide 
.and  40  ft.  deep — the  largest  dock  entrances  in  the 
world.  These  will  give  access  to  a  half-tide  dock, 
ruid  this  again  to  two  g-reat  docks.  There  is  also  to 
be  an  entrance  from  the  half-tide  dock  to  the  exist- 
ing harbour  dock,  and  provision  is  to  be  made  at 
the  other  end  of  entrances  to  docks  that  may  in 
future  be  constructed  still  further  to  the  north.  The 
bill  also  empowers  the  Board  to  enclose  large  por- 
tions of  the  foreshore  at  Seaforth  by  means  of  an 
embankment,  the  Board  anticipating  that  even  before 
the  docks  now  projected  are  completed  further  exten- 
sion may  be  necessary. 

A  Vickers  Branch   at  Manchester. 

Following  the  rumours  of  Cainmell's  new  branch  in 
.South    Wales,    a    Manchester    contemporarv    st.-ites 


th.it  it  is  prob.ible  th.it  in  tiie  not  distant  future'  the 
firm  of  Vickers,  .Sons  and  Maxim,  shipbuilders  and 
engineers,  of  .ShelField  and  B.irrow-in-Furness,  will 
establish  .1  branch  of  their  great  engineering  indus- 
trial business  in  Manchester.  .\t  present  it  is  too 
e.irly  to  say  that  a  particular  scheme  has  been 
decided  upon,  but  the  idea"  is  that  works  shall  be 
taken  in  .Manchester,  not  far  from  the  .Ship  Canal, 
for  the  manufacture  of  electrical  equipments  and  the 
di'velopmenL  gi;nerally  of  an  electrical  engineering 
business,  as  a  part  of  the  business  of  the  company. 
Messrs.  Vickers,  .Sons,  and  Maxim  may  inake  their 
entry  into  Manchester  either  by  way  of  establishing 
entirely  new  works  or  by  amalgamating  with  or 
.absorbing  .a  business  of  magnitude  alreadv  estab- 
lished in  excellently-equipped  premises.  The  second 
course  is,  granted  th.at  circumstances  favour  the 
iMidertaking,  most  likely  to  be  undertaken.  .\n 
electrical  engineering  works  of  their  town  would  be  a 
very  serviceable  adjunct  to  the  armour-plate  and 
gun-making  works  at  Sheffield,  to  the  shipbuilding 
yards  at  Barrow,  and  to  the  rapidly  extending  busi- 
ness of  the  Wolselev  motor-car  works  at  Birminsr- 
h-.n;. 

A  Vickers'  Cruiser  for  Peru. 

Tlie  Peruvian  cruiser  Almiranlc  Gntit,  w,-is  1,-iunched 
on  Tuesday  from  the  Naval  Construction  Uorks  of 
Messrs.  Vickers,  Son  and  Maxim,  at  Barrow,  by  her 
Excellency  Senora  Clotilde  A.  de  Condamo.  With 
the  exceptionally  high  sjjeed  of  24  knots,  she  carries 
.a  consiclerablo  armament,  including  two  weapons 
firing  a  100  lb.  projectile,  effective  against  unarmoured 
craft  at  three  miles  range,  and,  in  addition,  there  are 
eight  14-pounder  guns  and  eight  ij-pounders, 
weapons  that  are  very  destructive  against  torpedo 
craft.  .She  has  also  tubes  for  firing  torpedoes  under 
the  water-line.  The  vessel  is  370  ft.  long,  and  only 
3,200  tons  displacement,  the  draught  being  limited 
to  eiiabic  her  to  enter  all  South  .American  harbours. 
.She  will  have  300  officers  and  men.  .A  sister  vessel 
for  Peru  is  in  an  advanced  state  of  construction  at 
Vickers'  works. 


The    Midlands. 


BIRMINGHAM. 


Birmingham  Iron  Trade  Meeting. 

.\  dull  tone  was  in  evidi  nee  .at  the  last  meeting  of 
this  association,  and  the  attempt  to  maintain  prices 
has  for  the  present  been  given  up,  except  in  the  case 
of  a  few  sellers  of  Northamptonshire  iron,  who  con- 
tinue to  ask  60s.  for  forge  qualities.  In  spite  of  the 
depression  which  prevailed  there  was  a  decidedly 
hopeful  undertone,  to  which  the  improvcinent  in  the 
North  of  England  trade  contributed  in  no  slight 
degree.  It  is  realised,  too,  that  stocks  on  hand  are 
very  low,  and  an  improvement  in  demand  at  an  early 
date  appears  inevitable.  Even  in  finished  iron  there 
is  little  activity,  and  the  competition  of  Belgian 
makers  is  still  an  important  factor  of  the  situation, 
as  even  if  little  Belgian  iron  is  bought  consumers  are 
encouraged  to  believe  that  by  pursuing  a  waiting 
policv  thev  may  obtain  further  concessions  as  the 
result  of  this  competition.  The  black  sheet  trade  is 
verv   ouiet   and  prices   are  about   2s.   6d.   lower  than 


they  were  a  week  since,  and  even  these  prices  are  not 
representative  of  actual  conditions,  as  it  is  perfectly 
certain  that  soine  firms  would  accept  less  than  the 
minimum  quoted  in  order  to  do  business.  Many 
of  I  he  mills  are  working  very  short  time.  Rolled 
steel  sections  are  a  firm  spot.  The  annual  meeting 
of  the  .South  Staffordshire  Ironmasters'  .Association 
has  been  held,  when  Mr.  ("r.  Macpherson  was  re- 
elected chairman.  The  fact  that  the  galv.inisers,  at 
their  recent  meeting,  decided  not  to  make  any  altera- 
tion in  the  standard  for  corrugated  sheets  occasioned 
not  a  litlle  surprise,  but  it  should  be  pointed  out  that 
if  the  home  trade  is  somewhat  dull,  the  shipping 
(JeiTiand    remains   fairlv   good. 

The  Engine«»rinR  Position. 

There  is  still  abnormal  activity  in  the  cycle  trade 
and  in  the  motor  manufacturing  industry,  while  in  the 
ordnance   branch    great   interest    li.is   been    caused   by 
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the  announcement  of  the  intention  ol  the  Govern- 
ment to  dispose  of  the  Royal  Small  Arms  factory  at 
Sparkbrook  to  a  private  company.  The  general 
engineering  trades  in  the  Midlands  appear  to  be  well 
employed,  a  number  of  good  orders  having  been 
recently  placed  with  the  heavy  iron  founders,  while 
the  railway  rolling  slock  makers  have  some  large 
contracts  under  execution.  The  general  engineers 
are  well  engaged,  and  makers  of  electrical  machinery 
are  working  full  time  on  current  orders,  while  new 
contracts  are  coming  in  at  a  satisfactory  rate. 
Makers  of  steam  pumps  for  mining  and  irrigation 
purposes  report  a  gouu  foreign  trade.  The  common 
bar  iron  manufacturers  find  business  rather  slow, 
and  uncertaintv  prevails  in  the  black  sheet  trade. 
In  the  branded  bars  and  hoops  department  a  fair 
amount  of  business  is  offering  on  account  of  home 
government   departments. 

Weighbridges  for  Ceylon. 

The  Cevlon  (,.>vernnunt  Kailwavs  Iiave  just  placed 
an  order  with  .Messrs.  W.  and  T.  .\very,  Ltd.,  Soho 
Foundry,  Birmingham,  for  a  weighbridge  of  special 
time-saving  construction,  consisting  of  two  separate 
platforms,  and  patent  combination  arrangement,  so 
that  small  trucks  can  be  weighed  on  the  one  plat- 
form and  large  bogie  trucks  on  the  two  platforms 
combined.  The  weighing  is  automatically  recorded. 
In  addition  to  the  above'  the  weighing  platform  for 
the  small  truck  is  fitted  with  patent  lead  on  rails,  so 
that  a  train  of  small  trucks  can  be  weighed  without 
stopping.  The  enormous  saving  in  time  resulting 
from  weighing  trains  in  motion  is  apparent.  The 
total  capacity  of  the  weighbridge  is  60  tons,  and  the 
two  platforms  are  16  ft.  and  12  ft.  long  respectively, 
each  being  fitted  with  steel  rails  to  the  Ceylon 
Government  Railway  gauge,  viz.,  5  ft.  6  in.  The 
weighbridges  are  self-contained  and  of  improved 
three-lever  tvpc,  which  allows  the  platform  to  swing 
in  the  direction  in  which  the  traffic  moves,  and  avoids 
all  torsional  stress.  This  time-saving  arrangenient 
should  prove  a  great  advantage  to  railway  officials, 
especially  in  handling  goods  in  congested  centre';. 


Bridge  Engineering  at  Aston. 

.\  lM-i<lg(-building  operation  of  iiUere^t  in  engineer- 
ing circles  was  "brought  to  a  successful  conclusion 
at\\ston  a  few  days  ago.  A  new  iron  girder  bridge 
was  substituted  for  the  old  Ten  Arches  brick  bridge 
which  was  erected  seventv  years  ago,  and  carried 
the  Sutton  Coldfield  and  South  Staffordshire  branch 
of  the  London  and  North-Western  Railway  across 
Lichfield  Road.  The  new  bridge,  which  is  con- 
structed of  steel  girders  and  concrete,  has  a  clear 
span  of  59  ft.  gin.,  with  a  headway  of  16  ft.  6  in., 
and  for  the  convenience  of  the  work  it  was  being 
built  about  ;,o  ft.  from  the  old  structure.  The  bridge, 
when  readv  for  placing  in  position,  rested  on  four 
si.x-wheeled  trolleys,  each  fitted  with  two  fifty-ton 
hvdraulic  rams  The  lirst  foot  was  covered  in 
31  j-5  seconds,  and  in  about  sixteen  minutes  those 
responsible  for  the  work  had  the  satisfaction  of  see- 
ing the  new  bridge  in  its  proper  position.  This  por- 
tion of  the  work  had  been  done  by  means  of  steel 
winches,  and  the  bridge  was  then  lowered  by 
hydraulic  pressure  on  to  the  bed-plates,  to  which  it 
wav  next  permanently  fixed. 

The  Hornsby   Paraffin  Motor. 

In  view  of  the  interest  being  taken  in  the  develop- 
ment of  the  paraffin  motor  for  marine,  and  more  par- 
ticularly for  Admiralty  requirements,  it  is  interesting 
to  note  that  Messrs.  Ilornsby's,  of  Grantham,  are 
making  a  series  of  trials  with  an  engine  of  their  own 
construction.  Figures  are  not  available  at  the  lime 
of  writing,  but  the  results  of  the  trials  are  stated  to 
ha\<'  li(  I'n   satisf.-ictory. 

Works  Removed  to  Lincoln. 

It  is  announced  that  Messrs.  H.  J.  West  and  Co.,  of 
.Stamford  Works,  Southwark,  have  purchased  the 
engineering  works  lately  belonging'  to  Messrs.  J.  R. 
Richardson  and  Co.,  Ltd.,  at  Saxilby,  near  Lincoln. 
Messrs.  West  have,  in  addition,  purchased  some 
13J  acres  of  land,  and.  we  understand,  have  alreadv 
submitted  plans  to  the  borough  surveyor  for  a  verv 
large  extension  to  the  existing  works.  The  new 
works  .'ire  to  be  equipped  with  the  most  modern 
plant. 


South  of  England. 


Bituminous  Coal  Gas  Power  Plant. 

In  connection  with  the  Swanscombe  Works  of  the 
Associated  Portland  Cement  Co.,  Ltd.,  the  Masons 
Gas  Power  Co.,  Ltd.,  have  received  instructions  to 
proceed  with  the  erection  of  a  2,400-b.h.p.  biluminous 
coal  gas  power  plant  required  to  work  in  connection 
with  seven  Oechelhauscr  gas  engines  of  350  b.h.p. 
each.  The  gas  plant  will  consist  of  three  gas 
generators,  each  of  800  b.h.p.,  with  the  necessary 
cooling  and  cleaning  plant.  It  is  considered  that 
the  successful  results  obtained  on  the  i,8oo-b.h.p. 
plant  at  the  works  of  the  Reading  Electric  Supply 
Co.,  Ltd.,  formed  a  large  f.ictor  in  aiding  the 
Masons  Gas  Power  Co.  to  secure  this  important  con- 
tract. 


Great  Central  and  Great  Western   New  Lines. 

On  Saturday  last  your  correspondent  was  .ilTorded  an 
opportunity,  by  the  courtesy  of  the  Tramways  and 
Light  Railways  Association,  of  inspecting  the  new 
joint  line  of  the  Great  Central  and  Great  Westi-rn 
Railways.  The  new  line  runs  by  way  of  Ruislip. 
Gerrards  Cross,  Beaconsfield,  High  Wycombe,  and 
Princes  Risborough,  joining  the  existing  Great 
Central  main  line  at  Grendon  Underwood  Junction. 
The  new  line  has  a  double  purpose.  Not  only  will 
it,  from  .\pril  2nd,  provide  the  Great  Central  with 
an  alternative  road  into  London,  but,  when  the 
.\shenden-.'\ynho  section  has  been  completed,  it  will 
shorten  the  distance  between  London  and  Birming- 
ham bv    HI  miles,    and   give   the   (ireat   Western  an 
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advantaj^e  over  the  Norili-Woarii  route  to  the 
capital  of  the  Midlands.  The  conntciions  with  the 
existing  system  of  the  Great  Central  are  now  com- 
pleted, and  the  whole  line  will  be  thrown  open  for 
through  traffic  North  at  an  early  date.  By 
this  enterprise,  the  Great  Central,  for  the  first  time 
since  its  entry  into  London,  has  the  opportunity  of 
building  up  a  suburban  traffic,  and  in  addition  it 
can  compete  on  more  favourable  terms  with  the  older 
trunk  lines  to  the  Midlands  and  North.  \\'hen  fast 
pa.-senger  traffic  is  put  in  operation  over  the  new 
route,  which  has  l)een  specially  constructed  for  high- 
speed running,  there  is  certain  to  be  a  reduction  in 
the  running  time  In  I.<ic<ster,  Notlinghnm.  .-ind 
ShcfiicUI. 

Stothert  and  Pitt,  Ltd. 

This  Bath  firm  has  a  large  amount  of  work  going 
through  tlie  shops.  They  are  constructing  a 
large  number  of  electric  cranes  on  patented 
"  free  barrel  "  system ;  amongst  others  th'- 
equipment  of  the  new  harbour  at  Fishguard, 
a  further  order  fo.r  the  Cardiff  Railway 
Company,  and  for  the  River  Wear  Commissioners, 
also  the  equipment  of  cranes  for  the  Bristol  Docks, 
and  large  installations  for  Mexico.  The  firm  has 
also  in  hand  several  Aldridge  and  Fiddes  patent 
retort  charging  machines.  The  machines  are  used 
for  discharging  and  charging  gas  retorts,  and  a 
report  from  Liverpool  Gas  Works  states  that  a  con- 
siderable saving  has  been  effected  in  the  cost  of 
charging  the  retorts.  Amongst  other  work  in  the 
shops,  mention  may  be  made  of  the  large  graving 
dock  penstocks  for  the  Admiralty  Docks  extension  at 
Kevham,  and  also  for  the  new  dockyard  at  Simon's 
Bay,  and  we  illustrate  on  page  681  a  large  door  for 
one  of  the  special  quadruple  penstocks  at  Kevham. 
A  contract  approaching  completion  is  a  33-ton  steam 
Titan  for  the  Madras  Harbour  Board,  which  we  also 
illustrate  in  this  issue.  The  machines  are  intended 
for  lifting  loads  of  33  tons  at  80  ft.  radius.  They 
are  constructed  on  the  firm's  standard  design  for 
this  class  of  machine.  The  main  beams  are  of  the 
cantilever  type.  The  roller  path  is  24  ft.  diameter, 
and  the  machine  runs  upon  twelve  central  flanged 
^tr-el-tvred  wheels.     Besides  the  cargo  cranes,    men- 


tioned above,  for  Fishguard  Harbour,  a  >pecial 
electric  jib  crane  is  under  construction.  The  crane 
will  be  fitted  with  a  cradle  for  carrying  a  railway 
wagon  weighing  about  Ji  tons.  Besides  the  lifting 
motion,  it  is  fitt'.d  with  .in  auxiliary  barrel  for  tipping 
ihe  railway  wagon.  It  will  have  a  radius  of 
35  ft.  gin.,  and  the  jib  head -pulley  will  be  46  fl.  6  in. 
above  the  ground  level.  .\  further  extension  to  the 
works  has  been  found  necessary,  a  new  machine 
~hnp  being  at  present  under  con>truclion. 


for 


Devonport 


Anchor  =   testing        Machine 
DocKyard. 

.•\  new  machine  for  testing  anchor  and  cable  chains 
is  about  to  be  fixed  at  Devonport  Dockyard.  Owing 
to  the  increase  in  the  displacement  of  warships  there 
has  been  a  development  in  the  size  of  anchors  and  01 
their  cables.  Formerly  cables  rarely  exceeded  2'J  in. 
in  diameter,  but  it  is  necessary  now  to  provide  tliem 
of  2|i  in.,  and  larger  sizes  up  to  3  in.  The  new 
machine,  which  has  been  made  by  Messrs.  Green- 
wood and  Batley,  of  Leeds,  will  be  capable  of  exerting 
a  maximum  pressure  of  250  tons,  as  against  about 
1^0  ions  in  the  old  m.-ichine. 

Oil  Motors. 

.Messrs.  \'osper,  of  Portsmouth,  to  whose  work  pre 
vious  reference  has  been  made,  have  fitted  their 
8o-h.p.  paraffin  motor  to  a  40-ft.  Admiralty  pinnace. 
It  is  of  the  standard  Vosper  8o-h.p.  pattern,  having 
four  cylinders  cast  in  pairs  and  in  one  piece  with 
the  upper  h.ilf  of  the  crank  case,  the  camshaft  being 
outside.  A  small  single-cylinder  auxiliary  motor  is 
fitted  for  starting,  this  motor  working  an  air-com- 
pressor, which  pumps  air  in  a  large  tank  up  to  a 
pressure  of  about  So  lb.  per  square  inch,  amply 
sufficient  to  start  up  the  main  engine.  A  very  com- 
plete system  of  forced  lubrication  is  installed,  actu- 
ated by  a  pump  driven  off  the  camshaft.  The 
cylinders  are  of  cast  iron,  and  provided  with  very 
large  w-ater  jackets,  having  large  clearin<y  and 
inspection  doors  on  one  side.  The  water  from  the 
cylinders  is  taken  to  the  exhaust,  which  is  most 
efTicienlly  cooled.  The  firm  also  have  in  hand  a 
2^-h.p.  motor  for  the  .\rgentine  Government. 


Wales. 


SWANSEA. 


Trade  of  the  District. 

.At  Swansea  an  active  dock  trade  has  been  in 
svidence,  and  there  have  been  heavy  shipments  of 
coal  to  foreign  ports.  With  regard  to  the  tinp'.ate 
trade,  whilst  the  price  of  block  tin  has  again  im- 
proved, prices  of  tinplatcs  on  the  metal  market  have 
further  iiallen,  and,  as  it  is  impossible  to  manufac- 
ture linplates  profit.ibly  at  current  quotations,  there 
is  a  growing  belief  that  the  only  course  open  will  be 
to  shut  down,  and  reduce  the  make  to  a  point  which 
will  stimulate  quotations  and  put  them  back  again  to 
a  remunerative  level.  .\t  Cardiff  the  steam  coal 
mark(  t  has  been  good  .and  prices  have  advanced  to 
a   degree  which   has  brought   about   a   small   boom. 


and  at  the  time  of  writing  there  is  little  sign  of 
easier  conditions  being  seen  in  the  immediate  future. 
In  sympathy  with  the  rise  in  steam  coal,  the  dry 
coal  trade  is  improving,  and  the  demand  for  smalls 
has  been  more  active.  Monmouthshire  semi-bitu- 
minous is  a  firm  market,  but  the  coke  trade  is 
weaker^.  In  the  finished  iron  and  steel  trades,  how- 
ever, little  activity  is  in  evidence  at  the  moment  in 
the  shape  of  new  business,  but  the  majoritv  of  the 
shops  are  well  engaged  on  old  contracts. 

Electrical  Equipment  of  Collieries. 

The  work  now  bning  carried  onl  011  bilialf  of  the 
(il.-imorgan  Coal  Company  is  s,-iid  to  constitute  the 
latest  work   in   the  ekctric.il   <iuilpmcnt   of  collieries. 
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'I'hc  j^cnciator,  with  capinily  of  i.doD  k\v.,  is  of  ihc 
revolving  field  type,  built  by  the  Lahineyer  Electrical 
Co.,  Frankfuri,  and  generates  3-phase  current  at 
2,000  volts  and  25  cycles  per  second.  It  is  separately 
excited  by  a  50  kw.  Bellis  engine  and  Johnson  and 
Phillips's  generator  at  220  volts.  Dialite  cables  are 
laid  in  troughing  and  filled  over  with  bitumen  from 
the  generating  station  to  a  switch  house  at  the  pit 
head;  and  down  the  shaft  the  cables  are  placed  in 
three-greoved  wood  casing.  The  engines,  which  are 
of  the  .Sulzer  cross-compound  condensing  type,  are 
fitted  with  drop  valves  with  automatic  cut-off,  actu- 
ated by  a  powerful  and  sensitive  governor,  and  are 
recognised  as  an  excellent  type  of  engine  for  colliery 
work.  They  are  capable  of  exerting  2,900  h.p.,  and 
are  guaranteed  not  to  vary  more  than  4  per  cent,  in 
speed  from  full  to  no  load.  The  condensers  are  of 
the  jet  type,  placed  underneath  the  engines,  driven 
off  the  main  stage,  and  guaninteed  to  give  a  vacuum 
of  27  in.,  with  injection  at  70  detj.  V.  The  steam 
is  generated  in  four  Babcock  and  Wilcox  boilers  with 
superheaters,  at  a  pressure  of  160  lb.  per  square  inch, 
and  the  steam  is  further  superheated  in  a  Wilkinson 
sc();iratelv  fixed  superheater  to  :\  fin.-il  temperature  nf 
4S2  deg.'  F. 
Rail  Motor  Service. 

Considerable  alertness  is  m:uiifcstetl  .-it  the  several 
ports  in  ref<'rence  to  various  schemes  for  "tapping" 
more  especially  the  Monmouthshire  districts,  and  a 
noteworthv  feature  of  the  position  has  been  the  in- 
auguration by  the  Great  \\'cstern  Railway  Company 
of  a  rail  motor-car  service  between  Merthyr  ami 
Newport,  via  Risca,  shortening  the  distance  to  2(1 
miles  and  giving  express  connection  at  Newport  with 
London,  (iloucester,  and  Bristol  expresses.  Much 
importance  is  attached  to  this  service  by  the  Merthyr 
Chamber  of  Tr.ule,  prominent  Newport  traders,  and 
the  leading  nlTKials  of  the  (ireat   Western   Railway. 

Germany  and  Welsh  Coal. 

Ni  gotialioii'  .ire  slated  to  h.iM-  been  eonekuled  fnr 
the  nurchase  of  two  anthr;uite  collieries  in  the  (iwen- 
draeth  Valley  by  a  powerful  German  syndicate.  Tlie 
collieries  are  sivunted  in  the  Kidwelly  district,  and  il 
is  well  known  that  the  owners  were  a|)pronehed  some 
weeks  ago.  Nothing  has  been  allowed  to  transpire 
as  to  the  [>inchase  price. 

Cray    Waterworks. 

The  Cr.iv  W.ilerworks,  in  Breconshire,  -.uc  now  prac- 
ticallv  completed,  water  having  been  impounded  for 
the  first  time  last  week.  The  work  has  been  in 
progress  some  vears,  and  will  be  firudly  completed  in 
about  two  months  time.  The  expenditure  up  to  the 
present  reaches  ^'520,000,  and  it  is  estimated  thai 
another  ;/?20.ooo  will  be  required.  The  area  of 
gathering  groinid  of  the  new  reservoir  is  2,680  acres, 
and  the  maximum  daily  rainfall  is  3.70_in.  Floods 
exceed  ^00  million  gallons.  The  reservoir  will  hold 
1,000,000,000  gallons,  while  the  area  of  the  reser- 
voir's water  surface  is  100  acres,  and  the  depth  of 
water  at  the  dam  too  ft.  No  fewer  than  three 
million  and  a-half  bricks  have  been  used  for  facing 
purposes,  and  a  similar  number  in  the  tunnel.  The 
tunnel  for  delivering  the  water  to  Swansea  is  nearly 
three  miles  long.  The  water  thence  passes  to  a 
<rni]o-p  basin,  where  screens  are  provided,  and  then 
enter-  on  its  journey  through  a  main  23};  miles 
loiip-  to  Swansea. 


Latest   Wills. 


Skwiu.l,  Commodore  Tom  Wilson,  aged  62, 
of  177,  Kingsley  Road,  Liverpool,  marine 
engineer,  and  Commodore  of  the  White 
Star  Line,  in  which  service  he  spent  over 
thirty-one  years.  He  was  one  of  the  best- 
known  marine  engineers  on  the  .Atlantic 
service     ...         ...         ...         ...         ...         ...      ;6'ii3'7 

Prince,   11i;nk\,  .aged  74,   .M.lnsi.C.i;.,   of    11, 

Clanricarde  Gardens,    London.  N.W  .        ...      ^•23.370 

HiiDDow.  EuuiN.  of  72,  Park  Road,  Southport, 
formerly  of  the  Chestnuts,  Normanton 
Road,  berliv,  a  director  of  the  Newstead 
Colliery  Co!,  Ltd.,  the  Park  (.ale  Iron 
and  Si^el  Co.,  Ltd.,  .-ind  the  Staveley 
Coal   and    Iron    Co..    Ltd.    ...  ...         ...      ^45.019 

Wilson,  John,  aged  77,  of  llillhe.id  Mouse, 
(dasgow,  M.P.  for  the  (iovan  District  of 
Lanarkshire  for  nearly  twelve  years,  head 
of  the  lirni  of  John  Wilson  and  Sons, 
merchants,  iron  tube  manufacturers,  and 
brass  founders,  and  of  John  Wilson  and 
-Sons,  Vulcan  W"orks,  Johnstone,  also  head 
of  Messrs.  Thomas  Robertson  and  Co.,  of 
Montreal,  Canada       ...         ...         ...         ...    ^.'160,(150 


Obituary. 


riie  tlfaili  is  .•ninounced  of  Mr.  J()si.:ph  Aird,  the 
brother  of  Sir  John  .\ird,  Bart.,  and  an  engineer 
responsible  for  the  introduction  of  a  number  of  notable 
improvenieni-  connected  with  the  manufacture  of  tubes. 

Mr.  .\I.\rk  M.\uk!,and,  who.se  death  at  the  advanced 
age  of  86  has  occurred  at  Peterborough,  commenced  his 
connection  with  railways  at  Preston  in  182S,  and  was 
over  sixty  years  in  the  service  of  the  Midland  Railway 
Company,  being  forty-five  years  locomotive  superinten- 
dent at  Peierborough.  He  was  a  contemporarv  of 
(ieorgo  Stephenson. 

.Mr.  S.\.mli.;i.  J.a.mk.s  Boit,  a  member  of  the  North  Staf- 
fordshire Institute  of  Mining  .-uul  Mechanical  Engineers, 
and  well-known  in  mining  circles,  has  died  at  his  resi- 
dence. May  Bank,  Layvton.  Mr.  Bott  came  to  the  district 
upwards  of  twenlv  years  ago  as  undergroimd  manager 
.11  a  Chesterton  colliery.  .Afterwards  he  became  con- 
nected with  the  Stafford  Coal  and  Iron  Company,  Great 
Fenton,  and  he  had  acted  as  the  representative  of  ibis 
colliery    for  ;i   long  period. 

.Advices  from  New  A'orl<  reporl  the  death  of  Captain 
Penc.illv.  who  attained  some  eminence  in  Lake  .Superior 
copper  mining.  Captain  Pengilly,  who  was  born  in  Corn- 
wall, went  to  Vermilion  Range,  U.S..\.,  in  1S88,  and 
took  charge  of  the  Chandler  Mine.  In  1004  he  resigned 
bis  position,  and  retired  to  a  farm  in  Minnesota. 
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Contractors'  News. 


For  particulars  of  other  contracts,  see  recent  issues  of  "Page's  Weekly."  and  small  advertisements,  pages  6  and  7. 

We  shall  be  pleased  to  insert   under    this    column,    free    of    charge,    particulars    of    open  contracts.      While  every    care  is 

taken  to    ensure     the    correctness     of    the    information    given,   we   do  not   hold  ourselves   responsible    for   any    loss   or 

inconvenience   that    may   arise    from   possible   inaccuracies. 


Contracts    Open. 

United    Kingdom. 

Belfast. — Enlargement  of  a  cast-iron  water- 
tank  at  Ormeau-avenue  Baths,  and  alter- 
native tenders  for  the  erection  of  a  new  tank, 
rity  Surveyor's  Office     . . 

Belfast. — Coal  and  ash  coiiveying  plant,  bun- 
kers and  chain-.grate  stokers     .  . 

Brixham. — Supply,  delivery,  and  layins  of 
about  4-\  miles  of  7-in.  and  5-in.  cast-iron 
water  mains,  together  with  the  requisite  sluice 
valves,  air  valves,  meter,  washouts,  and  other 
fittings,  the  construction  01  a  >ei  vice  reservoir, 
boundary  walls,  meter-house  and  st^re  for 
the  t'rban  District  Council.  :\Ir.  Fred.  William 
\'an5tone.  Palace  Chambers,   Paignton 

Bromley  (Kent).— Supply  and  htting  of  hot- 
water  apparatus  at  the  workhouse,  Farn- 
borough.  Kent,  for  the  Guardians  of  Bromley 
Union.  Tnion  Offices,  Park  House.  Bromley. 
Kent 

Chapmanslade. — Construction  of  a  small 
service  reservoir,  and  the  providing  and 
laying  of  971  lineal  yards  of  3,  in.  and  4,078 
lineal  yards  of  2  in.  cast-iron  mains,  with 
valves,  fittings,  etc.,  for  works  of  water  supply 
for  the  village  of  Chapmanslade,  Wilts,  for  the 
Warminster  and  Westbury  and  W'horwells- 
down  Rural  District  Council.  Mr.  W.  H. 
Stanley,  A.M. Inst. C.F...  engineer  for  the 
Councils, Market  House  Chambers,  Trowbridge 

•Chester. — Construction,  alteration,  electrical 
and  general  equipment  of  tramways,  and 
new  length  of  track  in  car  shed.  Mr.  J.  H. 
Dickson,  Town  Clerk    .  . 

Dover- — Supply  of  one  rectangular-pattern 
surface  condenser  and  one  Edwards  air  pump, 
with  requisite  valves,  for  the  Corporation. 
Mr.  L.  W.  Woodman,  Electricity  Works, 
Park-street,    Dover 

■Glasgow. — Stores  and  fuel  for  the  tramways 
department.  Mr.  J.  Dalrymple,  general 
manager,  46,  Bath  Ssreet 
Great  Yarmouth — For  the  following,  for 
the  Clreat  Yarmouth  Board  of  Guardians : 
(Contract  No.  i )  a  water-softening  plant  ; 
(2)  gas  engine  and  pumps.  Mr.  W.  J.  Car- 
penter, A.M.I.C.E.,  South  Denes  Road,  Great 
Yarmouth 

Greetland.  —  Construction  of  bacteriological 
tanks,  filters,  carriers,  and  other  appurtenant 
works  at  Greetland,  for  the  Greetland  Urban 
District  Council.  Messrs.  R.  E.  W.  Berring- 
ton  and  Son.  Bank  Buildings,  Wolverhampton 

HacKney  (London)  Council  want  tenders 
by  4  p.m.,  for  construction  of  condensing 
water  supply  works. 


April   .; 
April    16 


April 


Haslemere— s>upply  of  about  15  tons  of  casi- 
irun  cvlindcrs  and  about  j6o  tons  of  cast-iron 
>ocket  pipes,  together  with  a  number  of  sluice 
valves,  air  valves,  hydrants,  etc..  lor  the 
Hambleton  Rural  District  Council.  Messrs. 
K.  B.  Grantham  and  Son,  23,  Northumber- 
land .\venue.  London.  W.C. 

Hitcham-— Digging  the  trench  and  laying 
about  i.9;ci  vards  of  cast-iron  water  main, 
^  ill.  diameter,  with  valves  and  hydrants  ;  also 
for  the  construction  of  a  small  concrete 
reservoir  at  Hitcham.  Suffolk,  for  the  Cosford 
Rural  District  Council.  Mr.  .\lfred  Newman. 
,  lerk,    Hadleigh.    Suffolk  

Leeds. —  Tenders  for  one  or  two  sets  of  electric 
generating  and  condensing  plant,  each  com 
prising  a  steam  turbine,  two-phase  alternator 
.\pril  6  and  exciter  of   3,000  kw.  capacity,  electrically 

driven  surface-condensing  plant,  and  the 
necessary  pipes  and  valves.  iMr.  Harold 
Dickinson,  i,  Whitehall  Road,  Leeds  .  . 

Littlehampton- —Construction  of  a  steel 
bridge  over  the  River  .-^run  at  Littlehamptcm, 
to  consist  of  a  swing  span  and  a  fixed  span, 
also  for  the  construction  of  the  approaches 
and  abutments  in  connection  with  the  bridge, 
for  the  Littlehampton  Urban  District  Council. 
Major  Hector  TuUoch,  C.B.,  R.E.  (retd.).  2S, 
\'ictoria  Street.  Westminster,  London.  S.W. 

LocRerbie— Steel  and  iron  work  required  in 
the  renewal  of  roof  over  Dumfries  Dock  lines 
at  Lockerbie  Station,  for  the  Caledonian  Rail- 
wav  Company.  District  Engineer,  Princes- 
street   Station.    Edinburgh 

Loughborough.  —  Execution  of  the  works 
retjuired  in  providing,  carting,  and  Utying 
about  1. 300 yards  of  6  in.,  2,300  yards  of  4  in., 
and  3.500  yards  of  3-in.  cast-iron  mains,  pro- 
viding and  fixing  valves  and  other  fittings, 
together  with  building  vah-e  and  other 
chambers  and  other  works  in  connection  with 
the  supply  of  water  to  She|)slied.  for  the 
Loughborough  Water  Committee.  .Mr.  -\.  H. 
Walker.  A.M.LC.E..  Town  Hall,  Lough- 
borough 
Manchester— Sui)ply  and  erection  at  their 
hydraulic  pumping  stations,  Whitworth 
Street,  West,  and  Pott  Street,  .\ncoats,  of 
suitable  superheaters,  to  be  fixed  in  the  back 
down-take  of  existing  Lancashire  boilers,  also 
for  steam  pipes  and  valves  required  in  con- 
nection therewith,  for  the  Waterworks  (oin- 
luittee.     Secretary,  Waterworks  Offices,  Town 

Hall,  .Manchester  

Middletoo   (Lanes.) —Construction"  of    three 

Mar.    31  circular   tanks,    catchpits,    con<luits,    etc.,    at 

their  sewage  outfall  works  at  Rhodes,  for  the 
Corporation  of  Middleton.     Mr.  W.  Welburn 

a^pj-i]     -  borough  s\ir\cyor.  Town  Hall 


April   J 


Apnl   4 


April  4 


Last  Day. 


.\pril 


April  6 


.\pril     9 


April  23 


-\pril  9 


.\pril   10 


Mar.  31 


.\pr:l  30 
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Norwich.  —  Heating  and  hot-water  supply 
work  at  tlie  extensions  of  tlie  City  Asylum, 
Ilellcsdon,  near  Norwich.  Arthur  E.  Collins. 
il.lnst.C.K.,     Guildhall  

Portballintrae- — Construction  of  the  Port- 
ballintrae  and  Bushfcot  waterworks,  for  the 
Ball}money  Rural  Eistrict  Council.  Mr. 
.M'Cormick,   engineer,   Diamond,   Coleraine.. 

Reigate. — Heating  engineers  are  invited  by 
the  Guardians  to  submit  schemes  antl  estimates 
in  competition  for  general  heating  of  the 
workhouse  at  Earlswood.  Kedhill.  Mr.  E. 
Penfold,    A.R.I.B..^.,  High    Street,   Reigate.. 

Salford. — One    750-kiiowatt     steam       turbo- 
generator and  condensing  plant 

South  Shields.  —  Improvements  at  Hilda 
Colliery  wagonwayfor  the  Corporation.  The 
work  embraces  the  construction  of  a  tunnel, 
14  ft.  s])an,  togetherwitli  excavation  and 
concrete  retaining  walls  for  railway  cutting 
under  Station  Road.  Mr.  S.  K.  "  Burgess^ 
M.I.C.E..  borough  engineer  and  surveyor. 
Chapter-row  . .  . .  . .  .... 

St.  Neots. — For  a  steel  gasholder  tank,  also  for  a 
spiral-guided  gasholder,  50  ft.  by  16  ft..  to  be 
erected  on  their  works  at  St.  Neots,  in  place 
of  two  existing  holdei-s.for  the  St.  Neots  Gas 
and  Coke  Companv.  Manager,  Evnesburv 
Hous?.  St.  Neots     '     .  .  ;  .  " .  .'. 

Stoke-on-Trenl. —  The  Corporation  invite 
tenders  for  electricity  meters.  B(  rough 
Electrical  Engineer      .  . 

Wallesey. — Boilers,  500-kilowatt  steam  alter- 
nator (single-phase),  also  e.xtensions  to  elec- 
tricity works  buildings  for  the  Urban  District 
Council 

Ystradfod^vg.  —  For  driving  a  tunnel 
(mining  only),  2.100  yards  or  thereabouts  in 
length,  through  the  BIaenrhond<la  Mountain, 
sinking  shafts,  and  constructing  works  in  con- 
nection therewith,  in  the  parish  of  Ystradv- 
fodwg,  for  the  Rhondda  Urban  District 
Council.  Mr.  J.  E.  Hughes,  .AI.I.C.E..  engineer, 
Tynewydd,  Trehcrbert,  Glamorgan    .. 

Abroad. 

Adelaide.— Suppl\-  ol  the  lolluwmg  materials, 
delivered  in  bond,  on  wharf,  Port  .Adelaide, 
wharfage  to  be  paid  by  the  contractor  :  ; ;, 
best  mild  steel  boiler  plates  ;  19  best  mild  steel 
smokebox  tube  plates  for  Hanging  (eight 
drawings,  is.  each)  ;  10  copper  tube  plates, 
flanged  (five  drawings,  is,  each)  ;  1,450  soliti 
drawm  best  toughened  copper  tubes  ;  J5  solid 
drawn  best  copper  pipes  ;  200  volute  springs 
(one  drawing,  is.)  ;  12  best  steel  straight  axle 
forgings  (one drawing,  is.6d.);  1  igbarschannel 
steel  (two  drawings,  is.  each)  ;  93  liars  angle 
steel  (two  drawings,  is.  each)  ;  340  mild  steel 
plates;  150ft.  of  iron  chain;  300  private 
locks  (one  drawing,  is.)  ;  2.S1  solid  drawn- 
mild  steel  tubes.  Agent-General  for  South 
-Australia.   2S,  Bishopsj;ate    Street    Without 

E.c ; 

Belgium. — ('onstruction  of  part  of  tlie  railway 
line  from  Quaregnon  to  Quevy.  The  estimated 
LD^t  of  the  work  is  i2,iy>.  'General  Manager 
of  tlie  companv.  at  14.  Rue  de  la  Science 
Brussels 


Last  Day. 
April  9 

April   1 1 

April   3 
April  1  i 

April  4 

April   lu 
Mar.  31 

April   18 
A])nl    ic 


April 


Aiird  4 


Caen  (France). — The  Prefecture  at  Caeu  invite 
offers  for  laying  and  working  a  tramway 
system  by  mechanical  means.  Offers  are  to 
be  made  to  the  Prefecture  du  Calvados,  Caen        June  i 

Canaries. — Construction  of  a  breakwater  at 
the  port  of  Arrecife,  Island  of  Lanzarote. 
Canaries,  at  the  estimated  cost  of  about 
£32,000   . .  . .  . .  .  .  . .  . .       April  7 

Chile- — It  has  been  decided  to  postpone  the 
opening  of  the  tenders  lor  the  X'alparaiso 
dock   scheme    until  ..  ..  ..  ..      .\pril  25 

Egypt. — Supply  and  erection  of  an  electric  light 
installation  on  board  H.H.S.  Aidu  at  -Alex- 
andria. The  generating  plant  is  to  consist  of  a 
suitable  engine  coupled  direct  to  a  5^  kilowatt 
dynamo,  including  switchboard,  instruments, 
wiring,  lamps,  switches,  fuses  and  ventilators. 
Central  OHice  oi  the  I'oitsaiiu  Lighthou  es 
Administration,  Cairo         ...         April   30 

Egypt. — Tenders  will  be  received  at  the  olhce 
of  the  Assiout  Barrage,  .A.ssiout,  for  the 
construction  of  a  road-bridge  over  the 
Ibrahimieh  at  Manfalout.  Contractors 
shouk!  send  in  their  own  designs,  together 
with  a  tender  in  a  lump  sum,  to  the  Director 
of  the  Barrage.  The  work  is  to  be  completed 
by  June  ist.  1907.  Director  of  the  .Assiout 
Barrage.  .  .  .  .  .  .  . .  . .  .  .  — 

Huelva — Supplv    of    eight     electric    cranes    to 

tin-    I'cirt    Work    Board,    Huelva        ..  ..        Julv    10 

Johannesburg. — Suppl\ ,  free,  at  the 
inuniciiral  stores,  of  350  street  lamp  iittings.  50 
stays  and  600  ft.  gas  barrel.     Town  clerk        ..        Mar.    31 

Lisbon. —  Construction  of    iron     bridge     (about 

£l,l2o).     Direccao  de  Minho  e   Douro  ..         May  21 

Lisbon — Construction  ol  a  metal  bridge  over 
the  river  Mondego,  at  Martyr  Santo.  .Ministry 
of    Public    Works,    Lisbon  .  .  .  .  .  .      .April    7 

Lisbon. — Construction  of  a  metal  bridge  over 
the  river  \ellio  or  X'erride.  .Ministry  ot  Public 
Works,  Lisbon      .  .  .  .  .  .  .  .  .  .      April  10 

Luxembourg.  -Supplying  electricity  to  the 
tnwiKit  l.u.xenibourg  for  lighting  and  tramway 
ir.ictiou.  '■  C'oUege  des  bourgmestre  et  echevins 
Luxembourg  "       .  . 

Madrid. — The  Direccion  -  General  de  Obras 
Publicas  invite  tenders  for  an  electric  railway 
project  in  Barcelona 

Madrid. — Concession  for  an  electric  railway  in 
.Madrid.  Directorate-Ceneral  ot  Public 
Works 

Manila. — Construction  of  two  steel  breakwaters. 
Harbour  Works   Manager 

Montevideo. —  Complete  installation  of  t'erro 
de  Montevideo  lighthouse,  of  nine  gaslit  buoys, 
and  of  gas  works.     Ministerio  de  Fomento    .  .        May  16 

Namur. — The  "  Maison  Communale  "  Couvin 
(N'amur)  are  inviting  tenders  for  the  electric 
lighting  of  the  town.     Secretariat  Communal       -April   19. 

Norway. — Supply  of  steel  plates  to  the  Nor- 
wegian State  Railways.  Sealed  tenders, 
marked  "  Anbud  |)aa  Leverance  .af  Staal- 
plader."  should  be  addressed  to  "  Maskinin- 
geniorens  Kontor,  Bispe,gaden  12,  Christi- 
ania."        .April  3 


June   I 

Mar.  31 

Apri  1  1 1 

April   5 

March  50,  1906. 
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Prague. — Construction  of  a  standard  gauge 
local  railway  from  Libocliowitz  to  Jenchowitz. 
Conditions  may  be  seen  at  the  railway  depart- 
ment offices  in  Prague,  Kleinseite,  Thomas- 
gasse  II..  .  .  .  .  .  .  .  .  .  •      Mar.   3 ; 

Rosario. —  Public    electric  lighting.      Municipal 

authorities,  Rosario,  Argentine         ..  ..         April  16 

Rotterdam. — The  Netherlands  Colonial  Office 
at  The  Hague  require  tenders  for  the  supply 
of  the  following  materials  :  Contract  414 — 
The  metal  superstructure  with  appurtenances 
for  57  railway  bridges;  Contract  415 —  150 
axles  with  wheels  for  railway  carriages  and 
wagons.     Mr.  M.  Nijhoff.  The  Hague.  .  .        April  4 

Sweden. — Supplj^  of  1,900,000  kilos,  of  creosote 
oil  for  the  use  of  the  Swedish  State  Railways  ; 
1,500,000  kilos,  are  to  be  delivered  at  Motala, 
in  about  five  equal  quantities,  between  May 
15th  and  July  15th,  and  the  remaining 
400,000  kilos,  at  Toreboda  during  July. 
Sealed  tenders,  marked  "  Anbud  a  Kreoso- 
tolja."  should  be  addressed  to  '  Knngl. 
J:iriivag33t\Telseni    Registrator.    Stockholm  "        .\pril   ^ 

Sydney  (New  South  Wales).— Supply  and 
erection  of  (a)  boilers,  automatic  stokers,  pipe- 
work, etc.  ;  (b)  turbo-alternator,  sub-station 
machinerv,  switchboards,  etc.  Town 
Clerk        '. May   7 

Talcahuano-Constructionoffioa  ting  steel  dock 
of  1. 000  tons  displacement.  Direcion  del 
Material,   Valparaiso      .  .  . .  .  .  .  .  May  i 

Tarragona. — Supply  of  a   motor   launch  to  the 

Port   Works   Board.    Tarragona         .  .  .  .        April   22 


Coming    Contracts. 

Australasia. — Scheme  for  a  light  electric  railway  from 
Nhill  to  Xetherbyand  North  Yanac  (Victoria),  a  distance 
of  thirty  miles,  has  been  submitted  to  Nhill  Council  by 
Mr.  J.  C.  Lockley,  engineer  and  manager  of  the  local 
electricity  works. 

Barnes. — The  Local  Go\ernment  Board  ha\-e  sanctioned 
the  borrowing  by  the  Corporation  of  a  loan  of  /4,70o 
lor  electric  supply  purposes. 

Bermondsey. — The  Electricity  Committee  have  .sub- 
mitted an  estimate  to  the  Borough  Councilof  ;^2,35U  for 
installing  condensing  plant  to  deal  with  steam  from  the 
generating  plant. 

Birkenhead. — The  Corporation  liave  decided  to  extend 
their  generating  plant  at  a  cost  of  £11,896.  The  scheme 
includes  the  provision  of  a  steam  djmamo  and  con- 
densing plant,  and  two  water-tube  boilers. 

Bridgwater. — An  inquiry  was  recently  held  into  the 
Rural  District  Council's  application  for  a  sum  of  ^3,000 
required  for  the  purpo.ses  of  carrying  out  a  scheme  of 
sewerago. 

Broughty  Ferry- — The  Town  Council  propose  spending 
£2,5(W  in  extending  the  electricitv  station  within  the 
Inirgh. 

Caistor- — An  inquiry  has  been  held  into  the  application 
of  the  Urban  District  Council  for  sanction  to  borrow 
;^I,2I5  for  the  e.xtension  of  the  existing  water  supply 
at  Nettleton  to  the  hamlet  of  Moortown,  in  the  parts  of 
South  Kelsev. 


Chile— The  expenditure  of  a  sura  of  £10,000  has  been 
authorised  on  a  survey  o£  the  sections  of  the  proposed 
lon-'itudinal  railway  between  Arica  and  a  point  on  the 
.^ntofag-ista  and  Bolivia  Railway,  and  on  a  survey 
of  a  railwav  between  Antofagasta  and  Mejillones,  and 
between  Iquique  and  the  frontier  of  Bolivia. 

China  -Mongolia— The  Princes  of  Mongolia  are  re- 
]iorlc(l  to  have  come  to  the  decision  that,  after  the 
P.  kin-Kalgau  Railway  is  completed,  the  Kalgan-Urga 
railwa\-  should  be  .  onstrucled  and  telegraph  lines 
stretclied  to  eveiy  important  district  in  Jlongolia,  to 
connect  it  with  Pekin. 

Coventry.— Electric  Lighting  Committee  have  recom- 
mended that  £35,000  should  ,be  expended  on  extendmg 
the  generating  plant  and  station  buildings. 

East  Ham— An  inquiry  has  been  lield  into  Coriioratiou's 
application  for  sanction  to  borrow  £;S.750  (or  electric 
supply   purposes. 

India.— The  Indian  Government  propose  raising  a  loan 
of  /i, 660.000  during  the  present  year  for  irrigation 
and  railway  works. 

Kearsley.— The  Local  Government  l5oard  have  sanctioned 
Ur-  borrowing  by  the  Urban  District  Council  of  ,/l,4  " 
for  works  of  sewerage. 

Leek. — An  inquiry  has  been  held  with  reference  to  the 
application  of  the  Leek  Urban  District  Council  for  sanc- 
tion to  borrow  £4,724  for  the  purpose  of  electric  hghting 
extension. 

Marylebone— Borough  Council  has  taken  up  a  loa.i  of 
£4.S.;4;  for  works  in  connection  with  the  change  over 
of  the  \-oltage  supply. 

Milan.— Tenders  will  shortly  be  invited  by  the  muni 
cipality  for  the  construction  of  two  electric  tramways. 

Norwich.- The  expenditure  of  £2,000  upon  the  erection 
of  a  new  boiler-house  and  the  purchase  of  new  boilers 
IS  being  considered  by  the  guardians. 

Pontypridd-— The  erection  of  a  new  station  at  PontyJ 
pridd  has  been  undertaken  by  the  Taff  \'ale  Railway 
Company,  and  it  is  estimated  that  the  new  buildings 
and  extensions  will  cost  about  £150,000. 

Victoria.— The  Canadian  Commercial  .\gent  at  Melbourne 
R-ports  that  a  company  in  that  city  purpose  establishing 
a  new  industry  in  Victoria,  bv  erecting  a  plant  lor  the 
distillation  of  wood.  The  cost  of  the  plant  and  building 
is  estimated  at  about  ,£12,000. 

Walthamstow.— Vplication  is  to  be  made  to  the  Local 
(Wiveniment  Board  for  sanction  to  borrow  £10,140, 
thr  e-ti  mated  cost  of  laying  cables  to  Highams  Park. 

Wolverhampton.- The  Electricity  Committee  have 
received  sanction  to  borrow  £I2,(K)j  for  the  extension  01 
the  electric  mains. 


Contracts    Closed. 

Barnes.— file  local  autliorUies  liuve  placed  an  oi.lrr  lor  a 
vx.-kilowatt  steam  dynamo  and  switchgear  with  .Messrs 
Siemens  Bros.,  at  li,97:- 

Bloemfontein.-Messrs.  J.  E.  Spagnolett.  a"J  Co., 
1  cr.'U.n  have  received  the  contract  for  the  supply  01 
the  sub-slation  equipments,  to  Messrs.  Robert  Hammond 
and  Sons'  specification,  consisting  of  43  high-tension 
three-phase  panels,  43  low-tension  panels,  and  40  trans- 
formers, has  been  placed. 
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Brighton.— The  temk-r  of  tlio  Bnti.-li  Westinghousc- 
Electric  and  Jlanufacturing  Companv,  Ltd.,  has  been 
accepted  for  work  in  connection  with  the  air-pump 
motors  at  tlie  Soutliwick  ^^■orks,  at  /138. 

Brighton. — Tlie  British  Westinghouse  Company's  tender, 
at  ;£ 1 38,  has  been  accepted  for  work  in  connection  with 
the  air-piimi)  motors  at  the  Southwick  Electricity  Works. 
The  Corporation  have  also  accepted  the  tender  of  \V. 
Cory  and  Son  for  the  annual  sujjply  of  M.ooo  to  20,ouo 
tons  of  washed  nuts  coal  for  use  at  the  So'iithwick  power 
station,  at  13s.  4d.  per  ton. 

Bristol. — Tlie  Electrical  Committee  ha\e  place.)  an  order 
for  electric  low.tension  cables,  amounting  to  i;,S8;, 
witli  Siemens  Bros,  and  Co.,  Ltd.,  Westminster, "s.W. 

Bucharest.— The  contract  for  the  electrical  equipment 
of  the  cotton  and  bleaching  mills  erected  by  Messrs. 
Coddington  and  Lamb  has  been  placed  with  Messrs 
Veritys.   Ltd..   .Manchester. 

Burnley. — The  Corporation  Electricity  Committee  haye 
accepted  the  tender  of  the  BriliOi'  Thomson-Houston 
Company,  to  supply  motors  and  starters  for  the  ensuing 
twelve    niontlis. 

Burnley.- The  tender  of  the  British  Thomson-Houston 
Company.  Ltd.,  to  supply  motors  and  motor-starters 
for  the  current  year  has  'been  accepted  by  the  Town 
Council.  Messrs.  Siemens  Bros,  and  Co.!  Ltd..  will 
supply  armoured   cables. 

Bury  St.  Edmunds.— Tlie  Lmvcr  I'lant  Couiiiany's 
(Ltd.)  tender  for  port  ions  of  ilrivnit;  ge.ir  at  i\  ;(i  ha^  been 
accepted  by  the  Corporation. 

Chester=le=Street.— The  North-Eastevn  Railway  luiye 
commenced  opt-rations  in  connection  witli  the'sclieme 
for  the  e.xtension  of  their  colliery  sidings  at  Stella  Gill, 
near  Chester-le-Street,  at  a  cost  of  /30.000. 

Clyde.— The  Clyde  Bridge  Steel  Co..  Ltd..  of  Cambuslang. 
haye  ordered  from  Messrs.  R.  B.  Tennant.  Ltd.,  of  Coat- 
bridge, the  largest  mill  in  Great  Britain  for  rolling  steel 
plates.     The  body  of  the  rolls  is   I3jf'.  long. 

Croydon.- The  Corporation  have  accepted  the  tender 
of  the  British  Westinghouse  Electric  and  Manut.u- 
turing  Co..  Ltd.,  for  i  ;  .louble-deck  singlf-truck  tram- 
cars,   at  £7,S22. 

Campbeltown.— The  C'am])beUo\vnShiplniildingComp;in\, 
T.td.,  have  contracted  with  the  Bristol  Steam  Jv'a\if;.iti(.ii 
Company  to  build  a  steamer  of  about  3,200  tons  .1.  .id 
weight.  The  new  vessel  is  a  duplicate  "of  two  stt.iimr- 
recently  built  by  the  Camplieltoun  Compaiiy  for  the 
same  owners. 

Gravesend.- The  tender  of  the  General  l-Ilectric  Comiiany 
•  or  the  supply  of  additional  plant  for  the  electricity 
works  at  ;^2 ,044,  has  been  accepted  by  the  Town  Council. 

Hull  —The  Hull  Joint  Dock  Committee  and  :\Iessrs.  S. 
Pearson,  Ltd,,  of  Westminster,  have  entered  into  a  con- 
tract for  the  construction  of  the  joint  dock  at  HuU.^ 

London.— '!'he  British  Wes'.inghouse  Co.  have  received 
an  order  from  the  l.C.C.  for  334  brake  equipments  for 
:is  many  cars,  n-akii.g  in  all  400  L.C.C.  cars  \vhich  will 
'>■■  e(|iiipped  with  the  Westinghouse  magnetic  brake 
wlicn  this  contract  is  completed. 

Loughborough'  —  The  Brush  Electrical  Engineering 
Co.,  I,td,,  have  received  the  following  orders  :  Sunder- 
land Corporation  Tramways  (per  British  WestinglKnl^e 
Co.),  si.x  double-deck  carbodies  with  lop  covers  ;  ^lelro- 
politan  Electric  Tramways  Co,,  ten  double-deck  bogie 
carbodies  ;  Lancasliire  United  Trainwa\'S,  fourteen 
double-deck  carbodies  with  top  covers  and  four-wheel 
standard  trucks  ;  ten  additional  trucks  ;  Lho-ni.x 
.Merthyr  Coal  Co.,  So-kilowatt  dynamo. 


Marylebone  —  The  Borough  Council  have  accepted 
Balicuik  and  Wilcox's  tender  for  an  ash  conveyor  and 
motor  equijiment,  and  also  that  of  the  Electrical  Power 
Storage  Company,  Ltd.,  for  the  maintenance  of  two 
stor.nge  batteries  for  ten  years. 

Novcastle- — The  Glamorgan  Coal  Comjiany,  Ltd.,  have 
tarried  out  extensive  improvements  at  their  Llwynpia 
colliery,  with  a  view  to  the  electrification  of  the  surface 
plant  and  part  of  the  underground  haulage.  The 
necessary  electaical  plant  is  being  su]i])lied  and  erected 
by    1).  Selby  Bigge  and  Co. 

Portsdo'wrn. — The  Portsdown  and  Horndean  Light 
K.ulway  Company  have  placed  an  order  for  two  double- 
deck  cars  with  four-wheel  trucks  with  the  Brush  Elec 
trical    Engineering   Company,    Ltd. 

Staffs. — Tlie  Potteries  Electric  Traction  Company  have 
jilaced  an  order  with  the  Brush  ICIectrical  Engineering 
Company,  Ltd.,  for  the  supply  of  live  tramcars,  at  /Soo 
each. 


Appointments    Vacant. 

Croydon. — Chief  lectureship  in  electrical  en- 
gineering at  Croydon  Pclytechnic  for  three 
evenings  per  week  foi  a  session  of  about  thirty 
weeks.  Duties  to  commence  in  September, 
Payment   ^i    per   evening       .,  .  .,       Mar.  31 

India.— The  Secretary  of  State  for  India  in 
Council  will,  in  the  summer  of  iqo6,  make 
not  less  than  ten  appointments  of  assistant 
engineer  in  the  permanent  establishment  of  the 
Indian  Public  Works  Department,  in  addition 
to  the  appointments  to  be  made  from  Cooper's 
Hill  College.  The  age  of  candidates  must  not 
be  less  than  21,  or  more  than  24  years  on  the 
i^t  July,  1906    ..  ..  ..  ..  ,.  May    i 

London. — -Vn  open  competitive  examination 
tor  not  fewer  than  twelve  situations  as  assist- 
tant  examiner  in  the  Patent  Uflice  will  be 
held  by  the  Civil  Service  Commi.ssioners  in 
.\pril  next.  Secretary,  Civil  Service  Commis- 
sion, iiurlington  Gardens.  W,    ,,  .,  ..        April  :i3 

South  Shields.  —  .Additional  insructor  lor 
llie  Marine  Engineering  Department  of  the 
South  Shields  Jlarine  ScSiool.  Candidates 
must  hold  an  e.xtra  first-class  Board  of  Trade 
certificate,  and  have  a  sound  knowledge 
of  modern  steamship  au.xiliary  machinery, 
dynamos,  water-tube  boilers,  refiigeration, 
etc., and  must  beable  to  lecture.  Salary£i20. 
Secretary  .,  ..  ..  .,        Mar."  31 


Appointments  Filled. 

Battersea. — Mr.  .\.  P,  .Mac.Xbster,  chief  assistant  elec- 
tru.d  engineer,  is  now  teinpora:  ily  in  charge  of  the 
lighting  station  at  Battersea,  pending  the  appointment, 
of  a  successor  to  Mr.  Kemm,  _>i*i 

Japan. — Mr.  EdwardjT._:F.  Crowe,  of  H.M.  Consular  Service 
has  b;en  appointed  Commercial  .\ttachc  for  Japan 
to  reside  at  Yokohama. 

Manchester. — Mr.  Sidney  Russ  and  ilr.  Herbert  Stans- 
tield.  B.Sc,  have  been  appointed  junior  demonstrators 
in   physics  at   JIanchesttr   University. 


Makch  30,   1906. 
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Prices  Current  of  Coal,  Iron,  Steel, 
and  Other  Metals. 


Manufacturers'   and    Merchants'    Quotations. 


News  of  the  Week  in  Brief.    Iron,    Steel,    Pig-iron,   etc. 


U'c'diieSiliiv,   March    2iS,    1906. 

The  Iron  MarKet  is  in  a  verv  unsettled  condition. 
Some  improvement  Irom  die  worst  in  warrants  is,  how- 
ever, to  be  noted.  There  are  heavy  withdrawals  from  the 
warrant  store  to  meet  the  large  shipments,  foreign  and 
coastwise,  whicli  are  proceeding.  In  the  last  few  day> 
over  7,000  tons  have  been  taken  out  of  the  Cleveland 
warrant  store.  The  shipments  this  month  will  be  greater 
than  in  any  month  for  a  long  time.  The  makers  made 
some  fair  sales  in  the  middle  of  the  month  of  Cleveland 
iron,  and  with  the  large  quantities  which  have  to  be 
found  to  meet  sea  deliveries,  have  no  surplus  for  the 
time  being.  Warrants  are  4SS.  ijd.  No.  3  was  48s.  3d.. 
No.  I  was  49s.  gd.,  No.  4  foundry  47s.  gd.,  and  No.  4 
forge  47s.  3d.  Hematite  is  69s.  to  6gs.  ^^A.  The  steil 
and  manufactured  iron  trades  are  healthy,  with  firm 
prices. 

In  Copper  considerable  activity  has  been  in  progress 
on  the  continued  great  pressure  to  reduce  outstanding 
commitments  on  the  short  side  of  the  market.  The 
supply  of  warrants  for  near  delivery  is  concentrated  in 
strong  hands.  Broicers  found  great  difficulty  in  covering 
their  shorts,  and  in  the  keen  competition  to  square  their 
engagements  for  April  dates,  prices  rushed  up  from  £.So 
to  y7S2  5s.  per  ton,  the  latter  figure  being  the  highest  on 
record  since  the  famous  Secretan  campaign,  which  came 
to  grief  just  seventeen  years  ago.  .\t  that  time  the 
public  stocks  of  Copper  amounted  to  120,000  tons,  whilst 
private  stocks  were  probably  as  large,  if  not  larger.  To- 
day the  private  stocks  have  practically  disappeared.  The 
closing  prices  are  again  higher  at  '£?>^  cash  and  £i^i 
three  months. 

Tin.  Very  large  operations  have  taken  place  in  the 
London  market  during  the  past  week,  leading  dealers, 
some  of  whom  for  a  long  time  past  were  prominent 
sellers,  having  turned  round  and  covered  heavily  for 
.\pril  and  May  delivery.  Prices  advanced  sharplv  until 
they  reached  the  record  figure  of  ^168  for  near  dates, 
the  highest  price  for  manv  vears,  whilst  three  months' 
Tin  fetched  as  high  as  £\(-i,.  This  level  proved  rather 
tempting  to  holders,  who  realised  freely,  and  caused 
buyers  to  withdraw  their  support.  .A  reaction  ensued, 
bringing  prices  down  to  £\f>6  15s.  cash,  and  ;^i65  for- 
ward, but  at  the  close  of  the  week  values  are  higher 
a:  ;^i68  2s.  6d.  and  £i6fi  i^s.  respectively,  with  a  stoadv 
tendency. 

Lead  has  been  a  dull  market,  and  speculative  interest 
is  waning.  Values  were  fairly  well  maintained  at  the 
beginning  of  the  week  and  arrivals  at  small,  but  in 
later  dealings  the  price  is  easier,  closing  at  £.\6  buyers 
for  soft  foreign  prompt.  Spelter  is  inclined  to  weak- 
ness on  realisations,  and  the  closing  price  is  /r->a  its  6d 
for  G.O.B.'s.  X   -t    /   . 


SCOTLAND. 

Messrs.  David  Colville  and  Sons,  Ltd.,  Dalzell 

and  Iron  Works,    Motherwell,    N.B.,  (inntp   as    follows 

ck-liv.-ie.l  iri(a.i>i;.jw  ...  f.(ll;il  :- 

Steel :  t 

'  ""[fl     Sirllietls'  .Sttvl    I'lates,   .M.iniif  lioiliT  (iu.ilily 


Steel 
Prices 


;t.vl   Mates,  .Mania 
Steel  Bars,  Boiler  tjualitv. 


el  Plates,  Slli|)  (Juality  Plates 


Manufactured  Iron : 

Bars-I>alzell 

Best 
„    Hoiseshot 

AllKlt. 

,,       Best  Aii,:Ie 
Best  Best 
Kxtri  Bist 


fsual  terms  anil  extr.is.      .Speei.-il   rates  for  ilcliverv  in  Km 
expert.     Xlie  al>ove  prices  .sal>jei-t  to  altemtioii  without  n'oliee. 

Malleable  Common  Bars:  £    s.  il. 

Dalzell.  per  ton 7    2  (i 

llov.in 6  10  n 

NorthBritish U  10  0 

Prunipellier 7    2  0 


in   Kiiijlancl  .and 


•"ll<'<h   (15    0 


O.M.B.  at  (Jlasgow,  Xr,.  I,  CIs.  ;    No.  ;!,  (lis. 

John  Spencer  (Coatbridge),  Ltd.,  Phcenix  Ironworks, 
Coatbridge,  N.B.,  inioie:— 

i   s.   <l. 
Bars-Plio-nix .    7    6    d 


Best. 

Be.st  Best.... 

,,        Kxtni  Be.st.. 

Beat  Horse ; 

,,        Kxtiu  B.H.N sir,    0 

Kxtra  Beat  Cable 

Rivet    

Be.at  Scrap  Kivet.. 

Angles— PInenix 

Best    7  15    0 

Kxtra  Best  8    fi    0 

Gas  Tube  Hoops-Pliienix  Best    7  IS    0 

Plates-Plnenix    _ 

Best  Boiler   8  10    0 

Be.at  Best  Boiler 0    0    0 

Kxtra  Best  Boiler lo    0    u 

Boiler  Tube  Strips— Pluenix    ii    0   0 


<Ieli< 


jred  f.a..s.,  Glasgow, rireenock,  <>niiigenioiith,  iininlon. 
S  per  rent,  ilixcount  ciuli  ninnllily 
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MAUCH    ^3,    IQO6. 


Messrs.    R.    Feldtmann    and    Co.,    ot    Glasgow,    .luote 


(      ItnisS    f    I  S    (    ll=gO» 

(i  irt^henie 

^uiunierlet 

(  iiiibi"oe 

I^anKloan 

( ilikr 

H\(le 

(ilencinioLk   fob    Aldi 

y  ^jlinton 

D  ilinelliii 'loll  \m 


NORTH     OF     ENGLAND. 

Messrs.    Vi/.    Whitwell      and      Co.,    Ltd.,     Thornaby 
Ironworks,  Stockton,  c|ii.iti>  :is  follows,  at  ■works  r — 

t  s.  ,1. 

W.w.  ^p  Jiais 7  10  0 

\V  \V.  Hfst  Bars  7  17  6 

U'.W.  Ui-st  Best  8    5  0 

W.W.  liest  Best  Best    8  12  6 

W.W.  IVsiShoe 8    0  0 

Th..iimliv  ^  9    0  0 

Tlionial.v  l!i-st 9  10  0 

Thorii;ili'\  l"-t  I'.. -I            10  10  0 

Whitwrli  --i-r.  1,1   \.h,iii;,liv  Cable 11    0  0 

SpecMl  '  li '111  In.ii                    10    0  0 

Tiilii-  :iimI  N.Ml  siii|i  Iron net  i-ash    7  10  0 

W.W.  ^  Angle  llull :...     7  12  6 

W.W.  I5e.-!t  Angle  Iron  S    0  0 

Tee  lion,  to  S-illches  I'nileil  S  10  0 

Tenns,   (.'ash,   less  21   pev  rent,    rlisi-onnf    on    liitli   of    iiKJiith    following; 
deliveiv. 


LANCASHIRE. 

The  Pearson  and  Knowles  Coal  and  Iron  Com- 
pany, Ltd.,  Dallam  and  Bewsey  Forges.  Warrington,  quote 
:,^  f.,l|,,w<:  - 

lion.  .Sleel. 

£   s.    (1.  £  s.  (1 

-*-              (    Bills     7  16     0  8    0    0 

W  I    Angles    S     :,     0 

(   OV    )       I   M'^fx «  l''     " 

f^  j    Hoops    S    0    0 

ti*  •'    Sheets  .s  1.1    (l 

W'I'W       I   >^teel  Wire  Roils,  hard  and  soft   — 

<)riliiiai7  Sizes,  t^A.-S.  Liverpool  in  10-ton  Lots. 

Kxtnis  for  .Sizes  and  Cntting  as  per  J.i.st. 
Lots  under  10  cwt.  of  a  size  lO.s.  per  ton  extra. 


S  10  0 
i)  0  0 
9    0    (I 


STAFFORDSHIRE. 

Shelton  Iron,  Steel,  and  Coal  Company,  Ltd., 

en-Trent,    North    Staftbrdshire,    and     122,   Cannon 
London    i"  1 


JiisllUls  (1  10  6111    Midc,    ibuie  ^111   thick    A  to  4in 

iimnils  ind  iiinaies) 
Angles 
,      Best 


Stoke 
Street 


8  0  0 

s  10  0 

s   0  0 

9  0  0 
10  )  0 
10      >  0 


Best, 
]ii  ~i  shell  lion 
Kutt  lion 

111  St  KHLt(SpCCIll.) 
t   ilde 

seictting                     •  !)     )    0 

lit  It  Inining  8    0    0 

Pliting  »     >    0 

Ik  St  Btst  10  1 .    0 

'liiblc  Best  n  1)    0 

I>1  itLs  !>  If    0 

Ik  si  Plates  9    0    0 

Boilei  PKtes  9  10    0 

Iksl  Boiler  I'htcs  10  10    0 

h.liU  Bi  si  Boiler  Plates  1  j    11    0 

111  li\t  M  f  o  U  Liverpool  B  rkenlie  id  or  ^I  nilii»tii 


Tinplates. 


WALES. 

Swansea  Metal  Exchange  on  >tations  are  ■■— 

£   s.  d. 
Tinplates  TC  20  by  14,  112  sheets,  lOSlh.,  Bessemer 

primes  0  12  7i 

Wa.sters Oil  loS 

Siemens  primes     0  12  lOJ 

Wisteis        0  12  0 

IC  js  iiv  io,  56  sheets,  lOSlb.,  Bessemer  primes  0  12  lOJ 

Waster 0  12  3 

.Siemens  primes    0  13  0 

Wasters   0  12  3 

If  2S  by  20, 112  sheets,  2181b.,  Bessemer  primes    0  2.'i  6 

Wasters 0  24  3 

sieiiienspriir.es    0  2.'>  6 

Wasters    0  24  0 

IC  20  liv  10,  225  sheets,  1561b.,  Siemens  primes   0  18  0 

Wasters      0  l(i  9 

1(    isj  by  14,  124  sheets,  1101b  ,  Bessemer  primes   0  12  9 

W;,,Iers       0  12  0 

11    i:ii  liv  14,  120  sheets,  1101b.,  Re.ssemer  primes  0  12  9 

Wa-leis  0  12  3 

Odd  si'^es,  Bessemer  primes    0  12  10* 

.Siemens  primes      0  13  o' 

('.A.  roofing  .sheets   9  10    0  per  to 

Big  sheetsforgalvinisingflft.  bysft.by  30g.ange 9  l.i  0 

Finished  bhek  plates  9  12    0 

.^11  f  .0  b.,  Swansea,  cash  in  14  days  less  4  per  cent. 
Block  Tin.  -  flOS  2s.  r,d.  i-:i.sh,  f  1(50  10s.  three  months. 


Swansea  Hiilioi 

Received  fn.lii 
shipped  dmin 


nttir 


I  of  tinplates- 


Messrs.   Richard   Thomas  and  Co..   Ltd.,  of  33   and 

35,   Eastcheap,  E.G.— Works:   South  Wales,  Btirry,  Lydney 
Lydbrook,  and  Cwmbwrla,  i|iiote  ; 

Per  Box. 
f.o.b. 
\Vales. 


Coke  Tinplates ; 

C  l.Si  liv  14  124s.  nil  lb. 

C  20    by  10  22.is.  l.i.i  „ 

C  20    bv  14  112.S.  108  ,, 

C  28    by  20  112.S.  210  „ 

Charcoal  Tinplates : 
C  20    by  14   112s.  10s  ,, 


£ 


d. 


■BV 


0  12  9 

•.lumlW    0  19  9 

•Lydbrook"  ....  0  12  fl 

■Lydbrook" 15  3 

•.\llaway' 0  13  3 


WORCESTERSHIRE. 
Baldwins,  Ltd.  (With  which  is  amalgamated  Knight  and 
Crowther,  Ltd.),  Wilden  Works,  near  Stonrport,  ipioti 

singles 
20  G  96in. 
by  30in. 


Black  Sheets  : 


11    0  0 

11  10  0 

12  10  0 

B." 13  10  0 


Doubles 
21Gto24G 
96in  by 
3(Sin. 
per  toll 
i  s.  d. 
12    0    0 

12  10    0 

13  10    0 

14  10  0 
18  10  0 
■20  10    0 


Patent  Coated  Sheets'; 


.S.V.  Le 
No.  3  '1 
.S.V.  Te 


Tinned  Sheets : 
Best  CokelKiiiish) 
„    Chario.il  (Kiiii 
lixtra 

Cotton  Can  Tin  Sheets  to  ii^.'i  11  ii\  :;oiti  ^|i 
Tinplates,  '•  Cookley,  K''  P..  -1  1  hn.  ,.:il, 
Kxlrerae  sizes  in  Till  and  Patent  l  i.al  spe 
Ijlttcns  111)  lo  31;  wicle  by  27  W.C.  £1  H 
for  all  braiid.s. 
At  work^ 


'h) 


14  10    0 

l.i  10    0 

16    0    0 

17    0    0 

10    0    0 

17    0    0 

17  10    0 

IS  10    0 

Singles 

Doubles. 

20  G 

21  to  24  <j 

to  108 

to  90 

by  36in. 

bySOill. 

per  ton. 

per  ton. 

£    s.   cL 

£    s   d. 

30    0    0 

31  10    0 

32    0    0 

33  10    0 

34     0    0        :J5     0     0 


lially  quoted  for. 

I  7s.  0(1.  per  box. 

ially  iiuoted  for. 

.  Ofl.  per  ton  extixi  througliout 
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PACK'S     \VK 


Galvanized  Corrugated  Sheets ;  »•  •  ''• 

•■  Pluenix  ■■  Hnu.,!.  -4  (i.,  f.al..  L,.n,l..n,  in  ISuii,ll*«...  13  r,    0  pel-  ton. 
■•  l>l:uk»:iir-    Biun.l,  -M  li..   in  Ml  line.l  rases  for 

Auslr.i  iu,  f.o.l..  I.on.lon  Ki  "    " 

Galvanised  Worliin?  Up-Sheets :  £    s.  il 

i4G.,f-..l..  Lomlmi.  in  Kim.lle^    U    ^    0  per  ton. 

WALES. 

Cordes    (Dos   Wo'K").    Ltd.,    ol    Newport,    Men.,    <inoie 
"  St.ir  ■  lirin.l  patent  wronplit  nMJls.  steel  nails.  A.-. 

Discounts— 
42i  per  eeat.  ufT  l-in.h  to  S-inch  strong  ruse  an.l  all  tine  r,.se  and  (iily.  and 
«(ly.  pounil. 

.iT*  per  cent,  off  :ij-in<:h  to  7-in.-l.  strong  rose  an.l  lOdy.  an.l  SOdy.  pound. 
374  per  cent,  off  all  slmrp-point*d  nails 

DeUvered  in  lots  of  4  cut.  and  upivar.ls.      Kxti-a  2»  per  <ent.  .liscoiuit  off 
the  gross  ..n  two  tons  and  upwards. 
.Steel  rose,  flat  points,  .n-ineh  to  7-incli  liasis  :— 

2  tons  10  6  per  c»t.  ,1 ,1  ^nv  Railway  stati.m. 

4  cwt.  l.its  and  upwar.ls  10  9  per  cwt.     , 

steel  .ui  nails.  :i-inch  to  6-inch  basis— 

-  '■•"'*  '■'  ■'  IK"''  "^"'t-  I  did  anv  Railwav  Station. 

4  iwt.  lots  0  0  per  cwt,      I    '         ■ 

Slit  r.i.ls  (iron)  fS  per  ton,  at  works  f.ir  J-t.m  lots. 


BELGIUM. 

C.  L.  Faulkner,  Suflfolk  House.  Laurence  Pountney  Hill, 
London,  E.G..  quotes :— 

Prices  quoted  are  in  £  stg.  and  per  t.ui  of  1.01.=,  k..s.  (2,240  III.)  .lelivered 
free  on  hoard  AXTWKRP  for  approved  qiiantlties. 

^'*Fl,K>n,s  tt  *4U    0  per  ton. 

Billets  It    4  I(     0        ,. 

sheet  Rirs  at     '  1^    »        " 

Finished  Steel  ^^      ^^   ^ 

^?ies  It  '16  0   :; 

lee,  -It    •>  19    0        „ 

Jiii-ts  at    ■)    5    0       „ 

Fenun^stind.rds  *'    ?     5    2        " 

sh.wmK  Rirs.  "•?     ;    ^    «        " 

IsreBSrs  'M     i    n        " 

Half  roun.l  Rus  it     >    8    0        „ 

Hen%   H.il  't    "  ,"    *        " 

1  icht  H  111  "     ■  1      "        •■ 
Structural  Steelwork.    I'm  es  on  appli.  ati.m. 

GERMANY     AND     BELGIUM. 
Messrs.    Oscar    Moenich    and    Co.,    Billiter    House, 

Billiter  Street,  E.G.,  quoie:  -  ^  ^    ^^ 

Belgian  No   2  Bar  Iron  '■  ]'z    »■    P'^'' '"" 

Nail  Rods  .5  1,    6        „ 

Rolled  Ko.l  lion  ?  ,?    2 

Angle  Ir.m  ;•;  !«    »        " 

Tee  Iron  B    u    o         „ 

Ir.m  Plaits  loo 

Basic  .steel  Bars                                 •  "  ,"    "         •• 

Hods              .  6  12    B        „ 

"         !'.      1'l.aes   A  in  and  thicker  "  l?    2        '• 
Joists .                                                                  aho-t    5    0    0        „ 

All  net   (  o  1>    Vntwerp. 

•  Dontile  Horse     Bamhoo  steel  12    2    0        „ 

'  Double  I.ion  •  steel,  S  in  to  I  in  9  10    0        ,, 

In.a.sps  fob    \nl«en>  „     ,     . 

Wire  X.tils,  So.  o/r "    *=    «  Per  keg. 

CONTINENTAL. 

Messrs.  W  H.  Perrott  and  Co.,  101,  Leadenhall 
Street,  London,  E.G..  <inute  f  o.l..  Amw^ip,   for   approved  speciHca. 

£  ».  d. 

Steel  Joists.  B-Uiis 5    "    «  per  ton,  net. 

„      Ch;innel« 5  "    '> 

.,      Bars           „ S  1-    '' 

„      Angles 5  17    « 

.,      Tees »    0    " 

..      Sheets I  ,"    2 

,,      Plates  }  in.  and  up •■■■  "  1;    "          .■ 

„      Ro.U^in.loiin  about  equally  assorted...  0    7    0 

..      I-ighl  lUils *    ^    * 

Rivets  (Siemens  Martin),  basis 8  1.1    «           ,. 

To  Lloyd's  Test-s.  packed  in  Double  Bags. 


KKLV.  727 

Messrs.  Edward  L.e  Bas  and  Co.,  Dock  House 
Billiter  Street,  London.  E.G..  quoie  per  ton.  f.".b.  Antw.Tp,  l.on.lou 
Liverpool,  01  Swans.'a  ;-  ^    ^    ^^ 

Bais  No.  2,  Iron   ■ ''1-  "    per  ton 

Bars.  Steel ■''  l-*  " 

Ro.ls.  lion    - "  V:  '' 

U.l.,  steel <"  1-'  0 

Alleles.  Iron  ?  J-  ?, 

An;;!.-..  Steel     "  'X  " 

T.vs.  Iron «    »  "  .. 

Te.-s  steel  «    "  " 

.l..i-t,.  si,.,.| 3    2  «; 

Channels,  SI .-el  ■'    '"■  <• 

Rils,  ll..:.vy    5  1-1  II 

s'l  ,im1  n.r  1' i  F.'ncingBulbTees   1;    0    0        ,, 

sliii-sirii,  i^toiiiVi'!']!!!;!;!!!!"'''.".! 700      ". 

IMn.-   1:  ..,    ,;    ami  up 8    «    0 

rl  n.  -  ^i.'.l  shii.  .|ii.litv li    "    " 

|:i::;':-ri;:::;u,';e;l''""""'' z::::::::::::::::::::::.:::  «lo  o    ;: 

!{:;;;i;:';;';;v:,,,se,i:::;,,:  .:^  ^    :. 

^;:'s!;;:;r^ '-"^^'^:: :::::;;:;::;:::::::::::::::::::::•  i^  lo  "    ;■ 

vii,,i.  i,,h  ini^e.l  Corni.t,24li,bumlles,  4percent.  12  In    0         „ 

,,„, -I,..,  I.,  4  by  4  2i       „       Si 

,     ,    ,1      ,,  2*        „        6S    0    0  ,, 

l„,,|~l„„,,l       ■       "".'..'. 2i        „         17    0    0 

,  „  2i       „         0    0  10    per  Hi. 

i,"\\,,     :;;;" 2j    ,     o  o  s»    ., 

lull-.-    :  I  .  <:okeuby20 3        .,  0    i:iOperbox. 

w,,    r.    ,  ,1,^,  Ul.ack ■•'         "  "    ■■'    "    perton. 

Wne  FeM.i.iK.(;alvanised 3  »  10    0         „ 

II,n-.l  Spelter ^«t  22  10    0          „ 


Metals. 

Messrs.  French  and  Smith,  147,  Leadenhall  Street,  and 
11,  Oldhall  Street,  Liverpool,  .pvot.-:- 

TIN 

Tin:  i    s.  .L        £  s.  d. 

En"lisli  In-.its,  f.o.b..  Dis.  U%  A  1%  UK  10  0  to  l«i>  0  0  per  ton 

Kn"iisi;i!aT.s,f.o.b.,Dis.  li%&l%--  1«»  "  » '"  J™  ".  "        - 

Sti-ailsCi.M.B.,  cash,  Witreh.mse,  Net  168    2  C  to  U*  ■<  0 

,St,-,ii.sG.M.B.,  3  months.  Warehouse.  ^^^    .  ^  ^__  ^^^  _  ^        _ 

^"t^"^.^':'^":.^"^'"^'    l^S  10    0  t..  108  V.    0       ,. 

COPPER 

Gopper:  "^    "■    ''•         *^    ^    "• 

^'-v/:;r'''-''-^:.::i"'::.."'""''""":  «^  » oto  s4  r.  nper..u,. 

standarii  (i.Si.R,  3   months.   Ware-  „„,,.„ 

Il,..ls..    Net J^O     "     "to     SO   10     0 

1  ,i,ii>l.    i."i'Ji.'('ake  &"iiigot.  Ware-  ,.  „  „,  „,.,,,  ,, 

„        \,  1                                        ....  80  0  0  to  H()  10  0        ., 

Ik   I'l-  /i;.    '   s,.lectrwiir'ii.ni'se.' Net  S7  0  0  to  S7  10  0 

F,„l..h.  Mk.  t.  ami  Sheathing,  f.o.I,.,  ^^  „  „  ,„  g,    „  «       „ 

English  sli^ts  for  India,  f.«.l..,  Dis.  ^_^  ^  ^  ^^  ^^    ,,  ^ 

^:i^x'J|-!*'^^^*''i:EE;i:;::  11^  Sf:  ''^l!  "rcrimit. 

Keg'ulus,   >latte  and  Precipit;>te,  ex  ,  ,7    .1 

.^1.:.,  , 0  10     ,i  to       "   >■*     ^         " 

YELLOW     METAL 

Yellow  Metal :  '    "•  .,        ,, 

.Sh..ets.4bv4f..e.  forlli.lia,,....l..,l..^.-i„ 'J    0     ^»  l«r  H.. 

.Slicitbing  "    "    "      " 

SPELTER. 

i-      s.     .1.  t     s     .1. 

Silesian  .mlporls.  Net    24  1.'.    "    10    2.-.    0    11  ikt  ton. 

Blende  of  .'.O'Ji  Net   •;    "    "    '"     1    :;    "       " 

Calamine,  Net  ,    1    11    10     .    . 

•■"'»•  e    .s.  ,1.  .    .  ... 

English  Pig,  Warelnmsi.,  Dis.  2j'i,  •«    5  "  '"  ;V"  ''""•''"■"• 

Spanish,  ex  ship,  Dis.  2i%   '■■  ';  «  to  10                ., 

Lead  Ore  ..f  70, ■„,  Net s  l-'  «  f  »  1«  0       .. 
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ANTIMONY. 


Star  Regulus,  f.o.l)..  I"(i> 
Ore,  .w  '.„  ex  ship,  Dis.  ^J'J 
Crude,  ex  ship,  His.  2J%.. 


QUICKSILVER. 


Spanish,  r.'.li...  w^iielicuM-.  Net  7    7    Uperfljisk. 

Italian        ..  „  7    .'.   0 

Coal. 

LEICESTERSHIRE. 
The    Nallstone    Colliery  Company.    Leicester,    quote 
Price  per  ton  :ii  I'it  nf  io  f«t.,  wiih  }  Cwt.  per  ton  fur  wastage- 
Upper  Main  Seam  :  s-   <1- 

MaiiK-oal "    '• 

Best  Uai  il  Ste.im  (hand  pickeil,  as  ti 
Best  Ilaiil  Steam Cohbles(ma(lethi 

Fine  slack ■••■■■■ 

Teniis,  net  rasli  on  10th  of  i 


eil  by  tlie  Kailway  Companies) 
iigh  ti  in.  mesli.  free  from  slack) 


nth  followiiis  delivery 


DERBVSHIRE. 
The   Manners    Colliery  Company.   Utd. 

quote  as  follows,  per  ton  at  pit  :- 
Kilburn  Coal  i 

Best  London  Blights 

I,ari;e  Nuts  (IS  to  SJ) 

Small  Nnis  (1  to  IJ) 

Peas  (I  to  i) 

Rough  Slack 

Slack 

Smudge 

Rutland  Coal : 

Brights(4  tos) 

Larae  .Nuts  fi  to  4) 


of   Ilkeston. 


Slack.. 
Hand-picked  Ha 
Hard  Colddes... 


The  Swansea  Exchange  quot.ations  are  : 

Anthracite:  ,       ,  .       , 

Staidhd  hand-picked  nialting,  large lb 

Second  ciualit.,nialtiiig   1; 

Swansea  Vallev  Big  Vein 11 

Red  Vein   ]0 

.M.acliine-iiiade  cobbles 1. 

.Machine-made  nuts IS 

Jlachine-made  peas V 


Steam : 

Best  large " 

.Second  quality ■ \-i 

Ordinary  large  bunker  coal Iz 

Through  bunkers    11 

Small  (according  to  quality) S 

Bituminous : 

No  :i  Khondda  large H 

Small '■' 

All  f  o.b.  less  2A  per  cent,  discount  tor  c;isli,  at  :iO  days.  i>xclusi 
Patent  fuel,  I'is"  to  12b.  3d.  net  fob.,  inclusive  of  tax. 


0  to  1 
0  to  ] 

3  to  : 

6  to  ! 

0  to  ! 

0  to  1 

(i  to  : 

g  to  ] 
3  to  : 
e  to  1 
0  to  : 
0  to 


The  Clay  Cross  Company's    Collieries.  Clay  Cross, 

near  Chesterfield,  qu..t,.  ;^  per  ton 

s.  d. 

10  (i 

10  0 

8  6 

S  0 

7  9 


Best  Main  Coal 

Best  Silkstime 10    0 

Best  House  (-'o;ll 

Be.st  House  Nuts 

Treble  Screened  Cobbles 

Best  Cobtiles 7    3 

NOTTINGHAMSHIRE. 
The  Digby  Colliery  Company,  Ltd..  near  Notting-hsm, 

quote  per  tun'il  pit  ;- 
igby  Coal : 

STE.iiU.  ^" 

'  Best  Hand-picked  Hard 8    0 

Steam  Hard '     ^ 

Hard  Nuts <>    0 

Gedlintr  Colliery.  , ,       „         ,.    ,^ 

llli.ll  Il.vzi;i.  (or  .Ashless  House  Coal). 

I.on.lon  Driglits,  4  toS  in.  cube.. 11  0 

Bri"ht  Cobbles  (Hand  Picked) lu  li 

Liirge  Nil's,  t  to  4  in.  cube 10  0 

Small  Nuts.  1  to  ■>  in.  cube b  .! 

Pea  Nuts,  s  to  1  in.  cube s  0 

StI':am-Toi'  Hahi). 

Best  Hard »  « 

H.ard  Steam '  » 

Cobbles 0  ^ 


Cardiff   Exchange  qiiotniions  are  s.  d. 

ct  <■  r.litt  I;ii'.:e!.teain 14  9  to  1 

,-roii.|  (  frdilf  larKeatwim    U  6  to  1 

nliiiu  V  hiT-s  steam,  from  13  9  to  1 

rv-.  13  3  to  i 

i,  Black  Veins  14  3  to  : 

9  9  to  : 


Best  small  steam 
Second  small  ste 


9    0  to    9    6 


quotjUions  are  all  fo.b.  Cardiff  (except  Monmouthshires, ' 
.Newport— Cardiff  3d.  extra),  cash  in  M  days,  l.-ss  2J  per 


I'hich 
•ent.. 


Coke: 

Foundry  ordinary  19  0  to  20  0 

Spec,  foundry  22  0  to  24  0 

Furn.ace l.i  6  to  16  (i 


North-East  Coast  i|uotations 


Bfsl  ,f,  (in-.  Tyni- .111(1  Ulyth,  prompt  

10 

6  to  10     9 

9 

11     (1 

Se.ond 

6  to  10    0 

7 

6  to    8    0 

r,.-,l  '.:....  Siind.rland  shipment  

10 

3  to  10    6 

9 

Hurl)  III!  luinkers    

9 

6  to  10    6 

ckum    

10 

0  to  10    6 

suiiilu.-    

9 

B  to  10    6 

I',-,..-  :.lld  Nuts    

11 

0  to  11     0 

.Manul.Mtiniim    

9 

0  to    9    6 

Ilou.„-hol,U.  Tyne      

11 

6  to  12    0 

12    S 

!Mtt...Sealiaui  Harbour 

12 

6  to  13    0 

Ditto,  Hartlepool  

12 

0  to  12    6 

18    6 

P'oundrv    

17 

0  to  17    « 

Kuniio.. 

1(> 

0  to  ifi   a 

Lancashire  Coal  • 


at  the  pit  5    9    „    .'i    9 
10    0    „  10    .^ 


Chemicals. 


Messrs.    S.    ^V.  Royse    and   Co.,   Albert   Square,  Man- 
chester, 4HI.1,-  :  — 


Acids:  iixalir  ,,    .   .  . 

I'i.-ric.  (  rvstals 

Tanaric,   '    

Acetate  of  Lime  :  Brown 

(irey  

Alumina:  .Mum.  I.nmp,  loose    

in  casks  ... 

tirotind.  in  bags    . 

Mdphaie  of  Aliiminari4*>i 


at  Mancheste 

at  Manchester  net 


.t   s.    d. 

0    0    2j    per  lb. 

0    0  11 

0    0  11 

0    per  ton. 


11  ir, 

5    7  (1 

.=.  10  0 

f.  17  U 

4  10  0 

;£   s.  d. 

0    0  3S    per  lb 

*>.!    1 .-,  O       nur    1  nn 


Ammonia  :  Carbol  . ate   „    . 

,Mur  ate  (irey f.o.b.  Liverpool    24  1.")    0    per  ton. 

Sal-ammoniac,  Lumji    Ists,  delivered  U.K. 

2nds,  „ 

.Sulpli;ite f.o.b.  Liverpool 

Arsenic:  Best  White  Ponder net 

Bleaching  Powder,  ss'ja   

Bora^t :  British  Uefined  Crystal 

Coal  Tar  Products : 

Benzole.  .'■li/90';„ 


42  0  0 

40  0  0 

12  7  6 

■26  0  0 

4  10  0 

15  0  0 


90';; 


Carbolic  Acid  Crystals,  3»;35«  C 

39/40"  0 

„     Liquid,  97/99%  

„    Crude,  024%  at  60"  F.     f.o.b. 

Creosote,  ordinary  good  liquid    

Naphtha.  Crude  20%  at  120°  C.     

Sclvent.  90%  at  100'-' C.   f.o.b. 

9.S%at  160"  C „ 

90%  at  190"  C 

Keciitied,  Hash  point  over  7:1^  K 

f.o.b. 

Reitilied,  Hash  point  over  100"  F. 

f.o.l.. 

Napthalcue.  all  qualities. 

Pitch  f.a.s.  Manchester 


0  0    8.'.  per  gal 

0  0    9" 

0  0    6      per  lb. 

0  0    6i        „ 

0  0  10    per.gaL 

0  1    9} 

0  0    If 

0  0    4 

Oil* 

0  1    2" 

0  1     2 
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Copperas:  iHvm  in  i.ul'K    

Iianels f.ii.li.  LivcriMX)!    „ 

Cikc    

Copper:  Sulphate    

Cyanides:  98",,  miniiimin f.o.l).  not 

Lead  :  A.-etate  (Sufiar)  White.  Kn^lisli 

KoieiKU  c.i.f.  T.K. 

..      fiiey 

Brown at  MancJiester 

Nitrate 

l-itharse,  Flake.. 


P.\GE'S 


II  12 
I  IS 
I     1 

24  l."i 
I)    0 

SS  10 


a   rerll.. 


pa.l. 


iler.. 


<enuine c.i.f.  London  It^ss  .^"o 

White  ..  .,        Dry  .; , 

aphtha  (Wood) :  .Mi«cilile,  cuo.)) 

.Solvent 

Potash  :  Biehromaie    ileliveied  Knslaml 

Carlion,ite,  0o;n2".j    c.i.f.  Hull 

Cnustic.7.V80"„ 

fhlonite    net 

-Montreal  in  store,  Liverpool 

Prn^siate  Yellow        net 

A<b,  Caii'itic,  4!>".,.  Onlinarv net 

«.-Hiie,l"  

..      l-arlionate.l.  4S-. ., 

.-..s".,(Annii.inia  .Alkali)  

..      Bleachelx' Rftiii,-,!  Caii-tic.  50/52% 

(  .ulstic,  White,  7r"„ 

rn% , 


Soda: 


1)    0 

:i      per  lb. 

lU  15 

11   pev  ion. 

IS  12 

'i        -• 

11    0 

:ij    per  Hi. 

;u  10 

0    lier  ton. 

II   0 

4i    per  III 

5    5 

0    i)er  ton 

CreaT.W'i. 
stals,  in  hass    ... 


.  in  1  cwi.  kt-Ks  . 


i.f.  Hull  net    Ul  15 


l'hii..<pli;, 

I'russiat 


<lelivei-eil  Englaml 

net 

ex  (iuay  Liveii'ool,  ., 


siliiate.  .Solution.  140°  Tvv 
■-nlpliale((;laulier  .Salts) 
(Saltc.-ike.  av,,) 

Sulphur:  Recoveied   

Koll  


2J    i)erlli. 

:ij 

o  1>,M  mn. 

:!iL  per  Ih. 
0   per  tun. 


Flo 


Zinc :  sulph: 

Shellac:  stan.l.inl  TN  orauR 


Minerals. 

Messrs.  S.  >V.  Royse  and  Co.  iiunie:— 

£    s.   ,1. 

B&Tyzes     Lump  Cvrliiinaie.  ;«i 'ij  ,  :i  In    n   per  ton. 

Sulphate.  No.  1  White    2  15    0 

China  Clay:  of  various  <pialities  for  all  pui-po-se.* ; 
prices  from  about  11/-  to  about  30/-  per 
ton,  f.o.b.  Cornw.ill;  st«:ks  al.so  kept 
;it.  Runcorn  anil  l*rest(ui.  Quotations 
^iven  carria>;e  jmiil. 

Chrome  Ore  :  Kasis  .Ml",, c.i.f.  British  Ports      :!  in    0        ,, 

Manganese :  Lumji  c.i.f.  Liveiiiool      o    1     1     per  me- 
tallic unit. 

Ochre-  Freu.h  .Ir  f.o.li.  Kouen,  net      2    5    11   jier  ton. 

..       .IF 5  1')    11 

Talc:  Fl-U.h  I  li;ilk c.i.f.  Liveqiool       :;  HI     II 

Messrs.  Henry  Bath  and  Son  ipmte:— 

i     S.     .1.  f     S.     ll. 

Copper,  Ores  <if,  10  to  2.5% 0  15  LJ  to  on;  lljperunit. 

Kegulus.  45  to  .15%    0  Iti  li  to  0  It!  7i 

Precipiute,  «5  to  sn%    0  Ki  :)    to  0  Hi  ii 

Tin  Ores,  TO", 105    0  »    to  io7    o  o   periou. 

Lead  Ore,  TO'.'u  s  h;  « 

Blende,  Hj% (ill)  ii 

Calamine 7   2  0 

Antimony,  star  Reaulus  74    0  0    to  7(i    (i  i)         ,, 

Ore  .50% -20    0  ft    to  -25    0  0 

Messrs.  Barrlngton  and  Holt,  Cartagena,  .in..:.-  :— 
Iron  Ore                                                                                s.  il. 

OrU.  5'j% f.o.b.      Poniuiu      s    :{    jit-r  ton. 

, Ca.itaj;ena      S    7  ,, 

Special  low  phos Poniuin 

Cai-ljijjtena      -5  lo  ,, 

Kxtraqiiality  <li „  ,,  !)    2  ,, 

Special  Iron  Ore  ,  ,,  uoniinol  ,, 

Specular  .5»"^  <lo ,.  .,  11     7  ,, 

S  P.  CamiKinil  Coasf  .  .  "|     '*  ,, 
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::  i'.::::;;::.;::::::::::.::;:;::.:::; ::::::.;::::      ::      jj  J     " 

Maiuraiiese!!^'""!.!!'"!i;i!.";!''l'' -     I"'''  ""'"■ 

Lead  Ore : 

t'oUersore 

Linares  sulpliule .-.". _ 

..      <-arliiiUHte ...  ,    « 

Iron  pyrites "•    ''     1"^'' '■'"• 

Zinc  Ore: 

Blende 

'-'alauiiiic '■  " 

N.R.-.Auy  new  tax  that  may  be  levied  to  be  paid  by  buyers,    sto.ks  of 
all  cl:'sse>  of  ore  ready  for  prompt  shipment 
Messrs.  Thomas  Morrison   and   Company,  Bilbao, 

''"*"■■'-  .-..  d.  J.    s  ,1. 

Carbona:o»,  1-;  Minlin 0  u  "  '  "I:  " 

■ind                  0  12  11  !••  0  1::  I. 

Campanil,       Nt     0  14  0  t-  Oil  (. 

.„,(                0  12  0  to  0  i::  0 

Rubio,              1st     .'.        0  l:i  !>  t..  0  11  0 

-,„I    ,.        0  U  Ii  ii  0  12  u 

\t  these  prices  there  are  no  buver.',  and  business  is  tfir  the  present  at .', 
de:oll..ck. 

Timber. 

Messrs    Alfred   Dobell   and   Co.,  Liverpool,  quote  !... 

wh..I.--;,le.,u.intiti.~..nc.i.f.,  I,i^er| I  l.rms:-- 

COLONIAL    \WOOOS. 

Timber.                                                                                    ,1  f    s  d 

()H,b.-.- s,|,i,ire  White  I'ine ji.  i  i  ub.  f;.  .1  1     OIoO    :i  :i 

t^uebec  W.inev  Board  Pine    "  "■    '■*  "  i 

St.  .bihn  Piue.  ISiiL  avei-iRC ..  "  -     '  ,  'j 

Lower  Ports  Pine  ?. "  '     ■■■  "    \  t 

t^uebec  Red  Pme   ..  "  'J'  "''i  1 

IJuebecOak.  1st  ipialitv •'  ■'-     '  ■'^  Z 

(Quebec  Oak.  2nd  quality     •■  "  '     ''  ■;  '.' 

Ash "  '  '•     ,7  :; 

F.lm o  ■■    ■<  '  *    '! 

Hickorv "  -    ''  '  ■-;    !.' 

(iueliec  Biivh  "  '     ^         .  ',    o 

St.  ,lohn  Birch "  "  --; 

Uirch  Planks  "  o  1«  «  } 

spruce  spars    "  "10  »  1     ■> 

Deals.  ,,,    , 

1st  quality  Quebec  Pine per.sld.     ^2  10    0,o::-2l0    • 

■'ml     do    ■  do  ..  1'    "    "      --    ''     ' 

St.  .Tohn.  Miramichi,  etc..  Spruce   ..  .  |^    '_'     |        *    ;;    ,; 

Sprvtce  Boards ,.  70;'       .     >    J 

UNITED     STATES,     ETC.,     WOODS 

Pitch  Pine. 

il;^,"','  ;      '      ,.        01   1:     0   1  10 

ni»k^lst'm:iS>-'  Z^.ZZZ.^Z.Z^. ,.            "     1  "  ,;',',  ■■ 

Br.irds.  Prime iier-ld.     17  10  "  >■'  i''  • 

Oak  Timber   percub.  r-   o    1  li  "2  0 

Oak  Planks    0    1  :>  o-  2  - 

East  India  Teak per  htui    1:    "  "  20    o  0 

Greenheart   '■  '•  "  7    ..  0 

EUROPEAN     WOODS 

Timber 

Hv  I'idv 1  p.  1  II'     "  1  '■  '■■ "  -;  '! 

Dint/i.    .11.1  Meln.l  I  11    (i..«n  "     '     '         ''     ;    '' 

l),nt/i.    .iiilMimilln    Mld.llin„  "     I     ;[        ||    j  j^ 

"L'mVA'ii  "  1  "    "1  :! 

Hi.  I  Whittw I  .  0     I  '  ,; 

N.  iw.\  Miniu].  Innbii  0    "    '■'        "    '. 

I).iil/i.    mil  smtin   Ul      <Hk  "    "■    "        "     ■      ' 

Norway  Spate  "  '  -  "  '     ' 
Deals. 

)!.•.!  Aivhaiijiel  anil  OiieKU,  Isliiuarny..  per  sl.l.     In  0  0  20  0    .) 
do.               Jll.l  quality  0  "  '  '  ,»     ' 

l>...               ihi.            .trdquMlily              ..         io  10    0       -2    .1    ■ 
-..  Pel., -bni-,  1st  quality '""''         :"      ' 

r.,..-"": ::■:!.-"• ':     v, 
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Weekly  Synopsis  of  Company  Meetings 

and   News. 


p.  and  W.  Maclellan. 

riie  oidinarv  ..'cneral  meeting  «a^  lielcl  on  Saturilav  last- 
:\Ir.  William  Turner  ^Maclellan  moved  the  adoption  of 
the  report  and  l>alance-sheet.  He  was  glad  to  say  that 
the  result  o<  last  year's  trading  had  lieen  very'satis- 
iactory,  and  that  tliey  had  been  able  to  add  siil>stantially 
to  their  reserve  fund.  The  work  in  progi-ess  at  the  end 
of  thje  year  was  larger  than  in  recent  years,  and  the  works 
wou  d  be  busily  employed  for  three  or  four  months  to 
come,  except  m  the  matter  of  liridge-building.  which  was 
very  slaCk.  There  v\ere  prospects  of  work  being  in  the 
market,  but,  on  tlie  other  hand,  rumours  were  heard  of 
labour  troubles  which  might  militate  against  the  chances 
ol  obtaininf;  these  orders.  The  report  was  adopted. 
It  was  resolved  to  jiay  <iividends  of  b  per  cent,  on  the 
preference  shares  and  6  per  cent,  on  the  ordinarv  shares, 
and  also  a  surplus  dividend  of  ::;  per  cent,  on  both  the 
preference  ar.d  the  ordinarv  sliare>. 

Marconi's  Wireless  Telegraph  Company. 

Colonel  Sii  »  liarles  F.van  Smitli.  presiding  on  Momlav 
at  the  annua!  meeting  of  tlie  shareholders  m  Marconi's 
Wireless  Telegraph  Company,  hekl  in  River  Plate  House. 
EC.,  said  that  they  were  making  progress,  despite 
the  fact  tfiat  the  organisation  ol  the  companvwas  not  yet 
complete,  but  under  the  circumstances  the  progress  was 
necessarily  slow.  They  were  not  now  deriving  an^-  benefit 
from  a  branch  of  their  iiusine.ss  from  which  thev  might 
e.\pect  to  derive  consideralile  profit  in  the  future,  namely, 
the  transmission  of  long-distance  messa.ges.  The  profit 
lor  the  year  was  cipiivalent  to  a  dividend  of  7  per  cent,  on 
tile  issued  capital.  l>ut  the  expenses  of  the  company  were 
so  great  that  the  directors  thouglit  it  would  be  wiser 
to  carry  forward  that,  along  with  the  balance  lirouglit 
torvvard  fron.  last  year,  wliich  \va^  rr|ui\alent  to  another 
;    ]'■■•■■   cent.       I  hr    ri-|>iirt    ..11. i    ,ir.  ,  ,iiiit-    wre  adopted. 

Bede  Metal  and  Chemical  Company. 

riie  annual  meeting  was  lield  at  Newcastle  on  Mondav. 
'I'lie  annual  rejiort  showed  tliat  the  jirotit  for  the  year 
Iiad  been  £zi Mb  iSs.  id.,  and.  with  last  year's  balance 
added,  the  available  balance  was  /j2.jo8  5s.  2d.  The 
report  was  adopted,  and  a  <lividend  at  the  rate  of 
5  per  cent,  per  annum  (less  interim  dividend  ot 
-'J  per  cent.  I  declared.  Sir  Andrew  Noble  and  Mr. 
.Mfrcd  M.   Palmer,  the  retiring  director^    wire  re-elected. 

Brush  Electrical  Engineering. 


Th, 


lor   Ih- 


s  ,1  L;ro>s  pnilit  ot  J 
and  a  net  lialance  ol  £?4.7i9.  from  which  the  dividend 
published  on  the  2(ith  inst.  will  be  jiaid.  The  depreci- 
ation reserve  fund  stands  at  ^52. ooc.  and  the  general 
reserve  fund  at  ;^24.o(>(i.  The  report  states  that  the 
works  out])ut  for  the  year  lias  been  the  largest  in  the 
history  of  the  comi)any.  and  the  general  turnover  of  the 
contracting  and  other  departments  of  the  company's 
business  has  also  been  satislactorv.  There  has  been 
a  gratifying  increase   in    the  demand   for   the  company's 


steam  turbines  and  reciprocating  engines  flirectly 
coupled  to  electric  generators  for  lighting,  power,  and 
tracfion  purposes.  In  the  field  of  rolling  stock  for 
mainline  railways,  valuable  contracts  have  been  secured. 

W.  T.  Glover  and  Co. 

Tlie  re]>ort  states  that  the  amount  standing  to  the  credit 
01  profit  and  loss  is  /6,4i  i.  Business  generally  has  shown 
some  im])ro\ement  during  the  year.  The  directors 
have  consetiuently  been  able  to  strengthen  the  financial 
position  of  the  company  by  setting  aside  £17.-90  los.  id. 
for  the  creation  of  an  Investment  Contingency  Fund, 
which,  with  ;^<S.ooo  they  have  transferred  from  the 
reserve  fund.  a~iul  £793  14s.  iid..  the  profit  derived  from 
the  realisation  of  investments,  amounts  to  /2fi.o84  5s. 
The  directors'  first  consideration  having  been  tostrengtheu 
the  companv's  financial  position,  they  do  not  recommend 
the  navmi-iit  of  a  divi<lend. 

Stewarts  and  Lloyds. 

The  report  for  the  year  ending  December  31st.  1905. 
states  that  the  net  profit  for  the  year,  after  setting 
aside  /40.oon  for  depreciation,  amounts  to  /i46.94'i, 
and  ad*(ling  the  amount  brought  forward,  the  availabU- 
balance  is  £'200,045.  Deducting  the  interim  dividend> 
for  the  half-year  to  June  joih.  190;  (paid  on  September 
2c;th.  1905),  at  the  rate  of  6  per  cent,  per  annum  on  the 
preference  and  9  per  cent,  per  annum  on  the  ordinary 
sliares.  amounting  to  /54.750.  there  remains  a  balance 
ot  £145.  295.  which  the  directors  recommend  shonUl  be 
appropriated  as  follows  :  To  reserve  fund,  £25,000  ; 
to'pavment  of  dividend  for  half-year  on  the  preference 
shares.  £16.50'.)  ;  to  payment  of  dividend  for  half-year 
ended  December  31st,  1905,  at  the  rate  of  11  per  cent. 
])er  annum  on  the  ordinary  shares  (free  of  income- 
tax).  £4C>,7;o — leaving  a  balance  to  be  carried  forwanl 
of  £57.045."  The  dividend  on  the  ordinary  shares  ot 
1 1  per  cent,  now  recommended,  together  with  the  interim 
dividenil  at  the  rate  of  9  per  cent.  ]mt  annum  paid  in 
September  last,  is  equivalent  to  a  total  dividend  on  the 
ordinary  sliares  of  10  per  cent    tor  the  \>-:<r  iQo;. 

British  Insulated  Helsby  Cables  Company. 

The  tenth,  annual  meeting  of  the  above  company  took 
place  in  Liverpool  on  Friday  last.  Mr.  K.  K.  Muspratt 
presided.  Tlie  chairman  said  the  proiit  for  the  past 
vear  was  £133.002^  compared  with  £129. ,^17  in  the  pre- 
vious vear.  £22.000  had  been  written  off  property  and 
plant.  £.S.!;(i,)  had  been  placed  to  special  reserve  account, 
and  the  usual  amount  of  £5.000  to  the  debenture  redemp- 
tion account.  ,\  further  dividend  on  the  ordinary 
shares  was  recommended  of  4  jier  cent.,  making  8  per 
cent,  for  the  year,  which  would  leave£io,439  to  be  carried 
forward.  Investments  now  stand  at  £4(13, 34S.  against 
£470. 3.><3  last  year.  This  money  was  invested  principally 
Tu  the  .Midland  Electric  Corporation  lor  Power  Dis- 
tribution  and  Flectric  Supply  Company  of  \ictoria. 
The  report  was  adopted. 


llAROl   So.    i9o( 
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Robey  and   Co.,  Lincoln. 

The  tradiug  proiit  lor  last  vMr  amounted  to  ;£30,53i'. 
The  directors  liave  written  i^.^oS  oft  for  depreciation, 
and  after  payment  of  debenture  interest  there  is  a  dis- 
posable balance,  including  £568  brought  forward,  of 
i>  3.475-  It  is  proposed  to  pay  a  dividend  of  6s.  per  sharir 
on  tlio  ordinar\-  shares,  to  write  £3,000  off  investment 
account,  and  to  carrv  tin-  balance  of  £1.631  forward. 

British  Electric  Transformer  Company. 

The  report  for  the  year"  ended  December  31st,  1905.  states 
that,  after  paying  all  manufacturing  costs  and  the  ex- 
penses of  administration,  there  remains  a  net  proht 
of  £io,22S.  which,  with  the  amount  brought  forward 
makes  a  total  available  balance  of  /1J.690.  The  board 
recommend  that  this  balance  shall  be  allocated  as  follows  : 
To  depreciation  reserve.  £1.500  :  to  reserve  fund,  ^^-i.ooo  : 
to  preliminar\-  expenses  written  otl.  £1.500  ;  to  payment 
of  preference  dividend,  £1.730.  and  to  a  dividend  of 
-!t  per  cent,  on  the  ordinary  shares.  £5.166.  carryin<.' 
lorward   £794. 

North=Eastern  Steel  Company. 

flu-  report  for  tlie  year  ended  December  31st  states  that 
the  profit  for  the  year  amounts  to  £72.439.  to  which  has 
to  lie  added  the  sum  brought  forward.  After  providing 
interest  on  debenture  stock,  second  mortgage  debentures 
and  loans,  and  directors'  fees,  the  entire  cost  of  re- 
modelling two  blast  furnaces.  £15.577  is  charged  to 
revenue  ;  a  sum  is  written  off  rolling  stock,  equal  to 
9-63  per  cent.  (£2.725):  the  Thiel  royalty  takes 
/S33 ;  written  otf  special  expenses  ir  the 
second  debenture  issues."  £'6.918;  depreciation  on 
machinerv  and  plant  and  buildings.  £20,000  ;  carried 
forward,  £3,615.  The  directors  add  that  the  indications 
ot  improved  trade  referred  to  in  the  last  report  have 
been  realised. 

Sir'W.  G.  Armstrong,  ■Whitworthjand  Co. 

The  directors  have  declared  an  interim  dividend  of  10  per 
cent,  per  annum  on  the  ordinary  shares,  free  of  income- 
tax,  and  4  per  cent,  per  annum  on  Xos.  I  to  76,970 
preference    shares,    less   income-tax. 

Evered  and  Co, 

In  their  report  for  the  vcar  ended  December  31st,  the 
directors  recommend,  alter  transferring  £3.500  from  the 
tund  for  the  equalisation  of  dividends,  a  dividend  01 
;  per  cent.,  and  that  £1500  be  written  off  plant  and 
liuilding  .  leaving  £^;;.-^  to  be  carried  forward. 


New    Companies 
Registered. 


JacKson  and  Pochin. 

i  12  (,.,!,  (•!).  '\\>  take  o\er  the  business  of  mechanical 
en^meer^s  earned  on  liy  \V.  Jackson  and  Jl.  X.  Pochin, 
at  43,  Humbertstone  Road  and  James  Street,  Humbert- 
stone  Gate.  Leicester,  as  Jackson  and  Pochin.  Xo  initial 
public  issue.  First  directors  (not  less  than  three  nor 
more  than  five)  :  W.  Jackson  and  H.  X.  Pochin 
(managing  directors).  H.  \V.  Statliam  and  J.  Pochin 
(all  permanent,  subject  to  holding  £500  shares).  Re- 
muneration of  H.  W.  Statham.  i'50  per  annum.  Quali- 
fication' of  ordinary  directors.  £200. 


Bryan,  DonKin,  and  Co. 

£1  iD.oijo  (£1)  (30.0110  5  per  cent,  cumulative  preference) 
i'o  acquire  the  business  carried  on  in  ICnglaiul  as  Bryan. 
Donkin  and  Clench.  Ltd..  to  adopt  an  agreement  with 
A.  S.  L.  Melville.  A.  H.  L.  Melville.  H.  A.  Smith.  A.  H. 
1..  Melville. and(;.  H.  Shipley,  and  tocarryon  thel)usiness 
ni  agricultural  and  general  engineers,  iron  founders, 
etc.  No  initial  ]niblic  issue.  Directors  :  A.  H.  I-- 
Melville.  E.  .\.  Smith,  and  G.  H.  Shipley  (chairman). 
Qualification  (except  managing  director).  £50.1.  Ordinary 
directors  £'6o(i  per  annum,  divisible  ;  managing  director 
as  fixed  by  the  lioard. 

George   Bell  and   Sons. 

j;(,,i«)')  (£1).  To  aiquiii;  the  Im^iuess  carried  on  as 
George  Bell,  and  to  carry  on  the  business  of  contractors 
lor  ]niblic  works,  ironfounders.  engineers,  builders. 
builders'  merchants,  hardwaremen.  manufacturers  of 
rolling  stock,  etc.  Xo  initial  pulilic  issue.  G.  Bell 
is  permanent  governing  director,  subject  to  holding 
£i,ooo  shares  or' stock,  and  may  appoint  other  directors. 
Ki'inuiieration     /;o'.  per  annum. 

Lawden  Foundry  Company. 

i^.o.K.  [II)  (2,000  preterenre).  To  acquire  the  Ijusine.-^s 
known  as  the  Lawden  Foundry,  carried  on  at  37.  Lawden 
Road.  Bordeslev.  Birmingham,  by  Motor  Plants.  Ltd. 
Xo  initial  public  issue.  First  directors  (not  less  than 
two  nor  more  than  rive|  are  not  named.  Remuneration 
as  fixed  by  the  compan\-.  120,  .Mcester-road,  Moseley, 
Fiirniingliam. 

Churchill   Machine   Tool    Company. 

/jo.ooo  (6.000  preference  ol  £5  and  20.000  ordinary 
of  £1).  To  acquire  the  business  carried  on  by  Charles 
Churchill  and  Co..  Ltd..  at  their  engineering  works  in 
Frederick-road.  Pendleton.  Manchester.  Minimum  cash 
subscription.  10  oer  cent,  of  the  shares  offered  to  the. 
public.  First  directors  (not  less  than  three  nor  more 
than  seven):  W.  Chamberlain.  C.  Churchill,  C.  H. 
Churchill,  and  j.  W.  Gabriel.     £500. 

Willingsworth  Iron  Company. 

Tins  comiiany  has  just  been  registered  with  a  capital 
ot  .(2;. 000  ill  '/[  shares,  to  take  .iver  the  busine.ss  of  iron- 
ma'^ters  carried  on  bv  J.  H.  Yates  and  1'.  H.  Yates, 
at  the  Willingsworth  Ironworks.  Wednesbury.  as  the 
Willingsworth  Iron  Company,  to  adopt  an  agreement 
with  the  said  vendors,  and  to  carry  on  the  said  business 
and  that  of  steel  makers  and  converters,  colliery  pro- 
prietors, founders,  etc.  The  subscribers  are  :  J.  H. 
Yates.  P.  H.  Yates.  O.  H.  Stone.  K.  K.  Yates,  J.  A. 
Fvshe.  1-'.  W.  Yates,  and  R.  C.  Chavasse. 


Company  Liens. 

Phoenix  Dynamo  Manufacturing  Company. 

Deed  ot  further  chari;.-  registeivd  irbruarv  Jftli,  supjile 
mental  to  a  trust  deed  dater!  July  2C)th,  1003  l.ir  .securing 
j5,ooo  debentures,  and  lien  registeivil  February  27th. 
Tor  ^'2.ioi>  4A  per  cent  debentures,  part  ol  above  £'5,<iOo  : 
secured'  on  certain  freeholds  lands,  buildings,  ami  premises 
situated  at  Catverlev.  Bradford,  and  on  Knglish  and 
loreign  letters  patent,  and  on  the  uiiilertaknig  and 
propertv.  i)resent  and  future,  iiuludine  the^Juntalled 
capital  for  the  time  beiii^. 
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Share   List  of  Engineering,  Electrical,  Iron  and  Steel, 
and    other    Companies. 


Share  List   will   gen 


npanle 

de  from  time  to   tlme'aVoccas'ion  pequlpeB'.  "w 

o    not   hold    ourselves    responsible   for   any    lo 


Stock  Exchange  Skttling  Days.— Settling  dajs  on  the  Stock  Exchange  are  as  follows  :— 
Consols  :  .\piil  4th.      General  Settlements  :     April  11th  ami  L'tith  ;   .M.iy  lltli.     Bank  Kate,  Septemlier  .'Hth,  lyOo,  4  per  cent. 


Engineering,  Iron,  and  Steel  Companies. 


Amount 
iubecribed' 


10,000 
"0.000 
65,000 


7(i,S70 

1,500,000 

l.i,000 


IC«,625 
l-'-l,«35 
109,000 
!•  00,000 
100,000 
20,000 
20,000 

250,000 
250,000 
150,000 
50,000 

i6c,C';o 


50,000 

■00,000 

128,820 
.'lO.OOO 


■ios,r,2r,  ' 

•'10,000  ' 


690,000 
14,000 

-f^'.oai 

246,046 
S00,000 
400,000 
l.OOO.CdO 
.'>00,00» 
14.400 
40,000 

02,000 

100,000 

450,000 
70,000 
260,000 

;o,ooo 

50,000 
100,COO 
57  031 
40,339 
75,000 
125,000 
125,000 
l,269,f)94 
400,000 
40,000 
26,000 


1  Pne 


!  Engi- 


neeiing,  Ltd. 
3/-  Do.    num.  Piet.  0  per  cent.    ., 

4*%  Do.     Moi-t   DpIj.  W\,     .. 

H%    Allevand  Mao  Lellnn.Lta. 

6»%  Cum.    Pret.  Nos.  l-C5,O0O 
1  ■     Armstrong  (Sir  VV.  Q.l,  Whitworth 
and  Co.,  Ltd. 
2'-  Do.  4%  Cum.  Pref.. 

4%  Do.  4%  Ist  Mort.  Dbs.Rd. 

4*%    \n-ol  iSir  Willij.mlS:  Co.,  Ltd. 

.Prel.,  Nos.  1- 15.000 


2i-  3i 
il  -  6J 
b'.l— lOd 


3  -  34 


Austin,  S.  P.  ,V  Son.  Ltd.. 


Do. 


100 

44% 

5 

10% 

5 

5% 

Sik 

4% 

1 

1/7.; 

1 

■lid. 

1 

5% 

= 

3/- 

I 

6ga. 

btk 

4*% 

500,000      100        4*°i 


«/■ 

4% 
5% 
4"., 
Si",, 


4",,  1st  Moit.  Deb... 
Ateling  and  Porter,  Ltd  ,44'"i  Reg 

Mt.  DeVis.  Bed 

Avery  (W..<:  T.),  Ltd 

Do.        Cum.  Prel.  5%  . . 

Do.         Deb.  i", 

Babeock  and  Wilcox,  Ltd.,  Old.    . . 

Do.  ,,     G%  Cum.  Pref. 

Bagn.ill  .luhn  &  Son.Ltd 

Baker  (Josepli)  and  Sons,  Ltd.,  6°o 

Cum.  Pref 

Baldwin.s,  Ltd.,  6J%  Cum.  Pret.    . . 

Do.  Ist  Wt.  4*%  Deb.  Stk.  Red. 
Barrow  HiPinatite  Steel  Co.,  Ld.,0. 

Do.  do.        Cum  2nd.  Pref. 

Bayliss,  Jones  and  Baylise,Ltd.,5% 

Cum.  Pret.  Shares 
Beardroore  (Wm.l  >«:  Co.,  Ltd.  4J% 

1  Bt  Mt.  Debs.,  Red.,Scrip  50%  pd 
Bell  Brothers,  Ltd.,  6%  Cum.  Pref. 

Do              4%  Deh.  Stock,  Red. 
Belliss  and  Moreom,  Ltd 

Do.        Men.  Deb.  v; 

Blylh  Shipbuilding  Co..  Ltd. 
Bolckoiv,  Vaugban  and  Co.,  Lid.,  O. 
Nos.  1-1,029,760 

Do.  Nos,  1,639,101.3,500,000 

Bow.  .M'Lnchlan  &  Co..  Ltd., 

6"/o  Cum.  Pref  Nos.  l-5,b40 
Bripgs  (Henry)  Son  ,(.  Co.,  L.  "  A  ■■ 


100      102—104 


94-  97 


Do. 


do. 


1 

4  id. 

1 

M. 

10 

6/- 

b 

2/<i     ( 

5 

2/6 

4% 

.Stk 

44% 

Browett,  I, 

Ore).  iai,C01 '110,(100 
Do,  (;■■„  Cum,  Prel.,,  ) 

Brown  (John)  and  Co.,  Lim.,  Ord.,   ' 
Nos.  1.1,160,000| 
Do.  Old.,  Nos.  1,160,001-1,750,000 


Do. 


,  Cum.  Pref. 


Cammell,  Laird  &  Co.,  Ltd.,  Ord. . 

5%  Cum.  Prel.     .. 

M.irt.  Deb.      i"/, . . 

Mort.  Deb.        4J'!'o 
Caipo  Fleet  Iron  Co, .  Ltd, ,  Ord,   . , 


Do. 


4A", 


SI  M(i 


Deb.. 


10—10} 

lOu— 105 
4-4} 

12;0— 10/0 

5  —  5* 

104-ice 

32/0-33/0 


—  I   105-107 

10  I  12}— 121 

100  1  9R»— 99J 

10  1IJ-12J 

ICO  10(1-104 


20/3—20/9 
11,6-12/-, 


4/C-4/6 
8/3—8/9 

l;:— 1'! 

IS  -  n 

U»-10* 
6J  -  6i 
99— lOt 
106-106 

1  ,'.-Ii^, 
9.0-97" 


IS.' 


-16 


10% 

•■■% 

33d. 


Cun 
Chloride  Klectrical  6 

Clarke,  Char 

Clnyti 


Cun 


Do. 

Do. 
Cogblan  6 

Do. 
Conselt  Ir 


Do. 


Ltd 

ort.   Deb... 
th,  Ltd.,  Ord. 


iin.Prel 

iMort.  Db.Slk.  Red  100 

Iron  Co.,  L.  Old.'  1 

5»"iCum.  Pref  1 

..  Ltd.,  Old..         ..I  7, 

,1-d,  Ord,  40340/97870'  10 


.  Cum   Pref. 


Engineering.  Iron  and  Slecl  Companies. —  Contd. 


Pre 

I-IH 

Sub£<: 

rlbed. 

Cui) 


97-99 

5J-  6J 
llil  -102 
19/0—20,0 
19/C-    19/0 

35:!-  36; 

16}- 16* 

19:,'-20i 

1  H-ef 


4,721 


13 


69,754 

20,260 
5,000 
166,748 
500,000 
30(-,lCU  1 
300,000   100 

25,000   10 


Stk 


250,f00 
LO.OOO 

126,000 
21,000 
10,000 


Stk 


10 

Stk 


If  0.000 
lOO.COO 
100,000  Stk, 
180.260  10 
110,6(10  10 
80,000  100 
905,000  1 
344,000  5 
I  ,ti60,.500 
13,000 
260,000 


Stk 


10 


Stk 


.  Dunderland  Lon  Ore  Co.,  Ltd.,  6% 

Cum.  Pref.  and  Participating. . 

Ebbw  Vale  Steel,  Iron  iv-  Coal  Co., 

Ltd. 

Do.  do.  do. 

Elliott's  Metal,  Ltd 

Do.    Cum.  Prel.  5% 

Do.    Deb.  4%        

Paiibaitn,Lawson  Ccinbe  Barbour 


Do. 


,  C.iro.  Pref. 


0/- 
4*% 


4"i,  Mortgage  Deb. 

Fairfield  Shipbuilding  &  Kngng.Co., 

Ltd.,  6"o  Cum.  Pret.,, 

Do.  4*%  l6t  Mort.  Deb.  Stk  .Red. 

Do.  6%  2nd  Mort,  Deb.  Stk.  Red. 

Praser  is.  Chalmers,  Ltd.,  Ord, 

Do.  7*%  Cum.  Prof. 

Galloways     Ltd.,  5"J    Cum.   Pref. 

18001/2800O 

Do.        4%  1st  Mort  Deb  Red.. 
(jlover.W.  T.  it  Co..  5",,c'um.  Pref. 

Do.        4i",,  1st  Mort,  Deb, 
Greenwood  oc  Batlev,  Ltd.,  Ord.  . . 

Do.    7%  Cum    Pref 

Do.  5%  Deb. 

Guest,  Keen  ANettlelolds,  Ltd. Old. 


Paid       Clo6ii:g 
PricM. 

3J-  H 

lOJ-lU 

SA-'.I  " 
6-  -H 
S*-9 
92-9>) 
U-IJ 
1-1 J 
100-102 


Do. 


.Pi-ef. 


20,000 
30,000 

28,001  5         7/. 

ICOllllO  ,-~tk     (•■„ 

45,000  ICO       4»", 

140,000  10   10»/ 

60,000  10    1>J 

37,500  10    20 

49,637  10 
15,000 


10,000  10 

150,CflO  ,) 

120,000  3 

UO.OOO  £0 

23,4(15  9 

200,000  1 

300,000  Stk 

15,000  10 


jlrred.Mort.Deb.Stk 
Gwynnes,  Ltd.,  5%  Cum,  Pret. 
Hadfleld'sSteel  F'dry  Co.,Ld.,  Ord. 


Do. 


4»", 


.  Pref.  . 


Hall  (J.  &E.I,Ltd.ti-'oCum.  Pref... 
Head,  Wrigbtson  &  Co.,  Ltd. 
Hornsby  (RiehardlS  Sons,  Lid., Ord. 

6%  Cum,  Prel. 
Hudswell  and  Clarke  and  Co.,  Ltd . 
4J"iDeb. 
Kinps's  Noitcn  Mei.^l  Co.,  Ltd.    . . 


Do. 


Prel. 


5/- 
IV- 
8/6 

f'i. 

04.(,r> 

7Jd. 

44% 


40,000  10 

210,000  1 

75,000  1        Ofd. 

75,000  ;    Slk      4i% 

50,000  !      1    i  .-,»•■„ 

21,493  5         2"/U 

18,117  5         6"„ 

160,000  '■       1          C.' 

etI.OOO  ■       1        -7! 

tiO.COO  I          (,% 

i;o,c(io  stk,     u',. 

80,0C0  6     ,     — 
260,0C0 
It4,31(l 

894,465 
170,270 

250,t(l(l  ■ 
122,000 


Kynoch,  Ltd 

Do.    Cum.  Prel.  5% 

Lanarkshire  Steel  Ltd.,  5"„  Cum. 

Pref.  Red.  Nos.  1—15,000 

Do.      6%  Cum.  Pref.  1899  Red. 

Nos.  25,C0I— 35,000 

Leeds  Forge  Ltd.  Ord 

Do.  7%  Pref. 

Do.  6%  1st  MoTtenge  Deb. 

Lend.  &  Cilas,  Eiig.  .^  Lon  Ship, 

Ltu.  tJos.  1-23,46" 
Lysaght  (JohnI,  Ltd.,  0%  Cum.  Pf. 
Lio,      4i%  1st  Mt.  Deb.  Stk.,Red 
MacLellantP.  a  W.i  Ltd.  Ord. 

Nos.l6,l01-S0,C00 
Do,C"„  .,.;...C.  Pref.  Nos.  1     l.stCO, 
D.O.   4i%lst  Mort.  Deb.  Red. 

Nos.  1-1,6C0 
Mather  &  Piatt,  Ld.,  5%  Cum.  Pref. 

Measures  Bios.,  Ltd.,  Ord 

Do.    6J"o  Cum.  Pre! 

Do.    4*"oUtMrt.Dh.Stk.,Red. 
Ml  Idrum  liros,  5*".,  Cum,  Pret.     . . 

MuntE  Melal,  Ltd 

Do.     Pref.  6"„  

National  Gas  Engiseoi'u  Cum. Pref. 
Noiroanbv  lron»olks,"Ord.  .. 

Do.  0"„Cum  Pref... 

Do.  4*'.,  LslMoit,  Deb... 

Norlb-Easleni  fcuel  Co.,    Ltd  . 

4j<'„lst.Mrt.Db.Stk.,Ued. 
,  PRlmers&hii'buil 


3»-4 

53- 1-} 

71-7} 

Si)— b7 

11/0-14/6 
85-90 
6J-65 

105-11} 

1C2-103 


100  lOS-lCtJ 

5  2J—  3} 
1  35-44 

10  10*-11 

6  4^-  :.} 

6  5*—  5;' 

100  MJ— lOJ 


100  85  —  S7 

10  17^-iB 

10  14* -16} 

10  173 -1-i 

10  lOi-lOf 


10 


84-^- 

8J--;- 


Lo. 


Ltd.   A., 
B.. 


Dorman,  Long  &  Co.,  Ltd 

Do.    4"„  Ist.Mort.  Perp.  Dcb.Slk.l  100        94—97  60,000         5         1,,,  1 

Drakes,  Ltd.  6%  Cum.  Prel.  ..I      1  |17/0-)8/0- 

Do.  44%  1st  Mort. Deb... I     60  143  —  44 

Stocks  and  Shares  marked  '  are  quoted  sx  dividend. 


5"„  Cum.  Prel. 
Do.  4V,,  Pirtt  Mort.  Dib..., 

Pearson  &  Knowles  Coal  and  Iron 
Co.,  Ltd.,  Ord.,"  B" 
Do.        6%  Cum.  Pret.  "A"     .. 


9  9—10 

1      lA-ij^ 

100     109  —111 


10     11  -1:4 


Uj-lli 


1  23/U-23/3 
1  i  8/0—9/0 
I      n/6— 17/9 


all     19/-19/-.' 

lt)/8  I  14/9-15/.I' 

all  i  22/9-23/3* 
all       93-95 


March  30,   1906. 

Engineering,  Iron  and  Steel  Companies. 


PAGE'S     WEKKLV. 


70,000 

300,000 
400,000 
1 '0,000 
S5,000 
13,000 
126,988 
73,062 
330,000 
350,000 

sro.ooo 

350,000 
i7,.".O0 


100,000  I  Stk 

36,000  10 

250,000  ICO 

275.000  I  1 

300,000  1 

300,000  I  Stk 

i«,7C'l  1 


U-2i75 
137,725 
111,300 


100 


Slk 


Stk 


Pease  &  Partners,  Ltd.,  Ord. 

Do.        Deferred 

Do  4°o  Perp.  Deb.  Stock  .. 
Peebles(Bruce)  &  Cc.Ld.,  6%  Cm. P. 
Pooley  (Henryl  i  Son.,  Ltd.,  Ord  . . 

Do.        6J%  Cum.Pref 

Rhymney  Iron  Co.,  Ltd 


Do. 


Ne 


12i— l:) 
9j'-  OS 
99—102 
5  —  51 

10/6—11/6 

ii-a-  2ft 
100— 102 


S4,40O 

2.50.000 

2O,0CO 

20O.OC0 

1CO,000 

50,000 

250.000 

300,000 

300,000 

30.000 

S.jO.OOD  100 

6,000  ICO 

3,100  100 

6,100  CO 

3,100  10 

i;i,56o  10 

ni;,24o  Stk 

100,000  Stk 

80,000  10 

55,000  10 

350,000    Debs. 

634,732  1 

638,845  I 

210,000  Stk 

249,632  1 

100,OCO     100 

300,000  ,       1 

200,000  100 
Il»,500  I  1 
198,000  I       1 

160,C00  Stk 

SKO.nofl  I 

S0K,3:i.',  I       1 

27,000  I 


20,000  1 

10,CC0        10 

sC0n4M200    JIOO 

yibOMlllCO    *100 

S16226M.00  ,-$1000 

3,700,000  1 

750,000  I       1 

750,000       Stk 

1,250,000      Stk 

S60,000  '  100 

40,000  I       1 


500,000 
400,000 
66,066  1 


6% 
24% 


1/- 

l/2s 

*i% 

5i% 


Do.        6%  Mort.  Deb.,  Red.    . . 
RioLardsons,  VVestgarth  &  Co.,  Ltd., 

Ord.  SEO.OOl— 700.000     ..  1  -:  ■—    ' 

Do.                      6'V,  Cum.  Pref.  1  ir-i-fs 

Do.       4J%  Perp.  Deb.  Stock  . .  lOO  99—101 
Rivet,  Bolt  ,S  Nnt,  Ld.,  5%  Cum. 

Pref.,  No.  1-27,500  10  91— li' 
Russell,  . John  it  Co..  Ltd. 

Cum.  Pref.  6%..  10  9-10 

Dn.            Deb.4J%          ..         ..  100  W-101 

Ruston,  Proctor  &  Co.,  Ltd..         ..  10  1'.  — lU 

Do.     Mort.  Debs.  4 J%  till  laii'  ' 

then4"....  100  9()  —  9S 

Scott  (Walter)  Ltd.,  Ord 1  i^-p 

Do.            6°o  Cum.  Pref.    ..  1  l-li^ 

Do.           4';o  Perp.  Deb.  Stk.  100  92-95' 
Sbeepbridge  Coal  and  Iron 

Ord.  260.1101/799700..  1  28/0—28/6 

Do.        Guar.  Pref.  (5",.  Min.)..  i  31/6-32/6 

Lo.             Do.      112.276/250,0011..  S.  12/6—1:16 

Shelton  Iron,  Steeland  Coal  Co., Ld. 

1             1st  Charge  5%  Debs..  Red  . .  100  95  —  9S 

Do.     6%  2nd  Mort.  Debs.,  Red.  100  96  — lof 

Smith'.s  Dock  Co..  Ltd.  Ord.  i  28- ••«/6« 


Do.                         4%  Deb.  Stk. .  .  lOO 

Smith's,  Tliomas.  Stamping  Wks.L.  i 

Do.  Deb.  5°,  ..  ..100 

South  Durnam  Steel*  Iron,  Ltd. Oi.  1 

Do.               6°:,Cum.Pref. ..  i 

:               Do          4*%  Per.  Deb.  Stock  100 

Spei^cer.  .lohn  and  Sons,  Ltd.         ..  lo 

Mort.  Deb...  100 


£t    Stavelev  Coal  and  Ir 
13/4  Do. 

f4  Do. 

Do. 


•D' 


99- 
2/0- 

-1111 
-3  0 

14*- 
98- 
14r- 

-1 

-154 
lOU 
-147 

145- 

-117 

m 


Steel    Co.    of    Scotland.  Ld.,  Xc^. 

l-49.,560        9 
Do.       5%  1st  Mort.  Deb.  Stk.  A 

Red.    100 
Do.        6%  2nd  Mor.Deb.  Stk.  B 

Red.    100 
Stewarts  i  Lloyds,  Ltd.,  Ord.  10 

Do.        6%  Cum.  Pref 10 

Do.  3}%  Debs.  Red.  Nos.  l-3,",cn    ICO 
Swan,  Hunter  &  Wigham- 

Richardson,  Lim.  Ord.       I 
Do.    6%  Cum.  Pref.  .  i 

Do.    4J%lstMort.Deb  Stk.Re      100 
Talbdt  Contituous  Steel  Process  6 

Ord...;      1 
lannett  Walker  and  Co. 

4°o  1st  Mort.  Deb...     loO 

Thames  Iron  Woiks,  Shipbuilding  ' 

&  Engineering  Co.. Ltd. ,5%  Cum. PI        i 

Do.    4%Irredeem.lstMort.Deb.  i  100 

Thornycrolt  (John  I.)  4  Co.,Ltd.Or.       1 

Do.  do.      6%  Cum.  Pref. I      1 

Do.  do.    6%  Deb.         .   I  100 

Tredegar  Iron  and  Coal  *' A  "        .   :    hi. 

Do.  "B"        .  I 

|Turnbull(Alex)<!l  Co.,  Ltd.  Ord. 

Nos.  20,C01-  47.001         I 

Do.  .5%  Cum.  Pref.  Nos.  1-20,001  ;      i 

Tylor  (J.)  «  Sons,  Ltd.  6%  Cum. PI,      lo 

United  States  Steel  Corp.  Com. Stk   Jioo 

Do.  7%  Cum.  Pref.  Stock  «100 

Do.    I0-60vr.  5<>o  Skg.Fd.G.Bds.  $1000 

Vickers,  Sons  &  Maxim,  Ltd.  Ord.         1 

Do.    6%  Non-Cum.  Pref.         ...      i 

Do.    6%  NonCum.  Pref.  Stock.    100 

Do.    4%  lst.Mort.Deb.8tk.Red.    100 

Do.    4*%  2nd  Mort.  Debs., Red.  I  100 

Walker,  C.  S  W..  Ltd.  ..        .11 

Do.  Cum  Pref |      5 

Walltend,  Slipway  4  Eng.  Co.,  Ltd. 
•        ^  ^  Ord...      all 

Do.  5%Cum,  Prtf. ..      all 

Weardale  Steel,  Coal  4  Coke, 

Ltd.,Def.  Ord.        1 
Do.       6%  Cum.PrU.  Ord.      ..       i 
4';b  Perpetual  Deb.Stocli    100 


SI.     Willans  i  Robinson,  Ord. 


103—105 
19S-2ei 
14  -144 
91-95* 


9/9-10/3 

69-74 

ft-ti 
79  —  83 

*  -  ■; 

iS-ltV,    . 

103  - 106 

9/6—10/6 
15/6—16/6 

6/0-6,0 

!    9/0—10  0 

9  —  9i 

41,{-4I* 

108*  109" 

10 ;  —10:1 

2g— 2 ; 

1*  -  li 

121  —123 
106  -107 

106  — lOs 

2  —  2* 


93-90 
li-l-i 


Electrical  Manufacturing  Companies. 


78,000 
125,000 
120,000 

10,000 
190,000 
2OO.CIH) 
2S6,600 
100,000 
100,000 
100,000 

100,000 
500,000 
212.000 

500,000 

1  016,353 
105,731 
160,000 
125,000 
125,000 
85,000 
40,000  ' 
;,G0,000 
85,000 
100,000 
52,000 
61,000 
300000 
233,334 
233,334 
99,261 


17,139 
327.356 
72,720 
112,100 
31,390 
200.000 
50.0IW 
10.248 
26,000 


200,000 
40,000 

Stk 
6 

hi- 

40.000 
150,000 
50,000 

5 
Stk, 
10 

2/3 

4i% 

15/- 

400,000 
lOO.COO 

100 

I 

4% 
3%  i 

87,350        12 

1.50,000  [  100 

150,000  I       1 

60,000  j  Stk. 
100,000  1 


200,000 
300,000 
300,000 
476,000 
C0,tO0 

1.0(11,000 
■i  .".0,000 
250,090 
250,000 
250,000 
IKO.OIO 
64,000 


6d.     AllianceElec.Co..  Ltd.  5<;„Cum.Pf. 
7^d.    Aron  Elec.  Meter  Ltd.,  ()"„  Cum  Pf' 
1/2^    Bell's  Asbestos  Co.,  Ltd.       .. 
7%    Hrilisli.AlnminiuniCo.  Ord.  . 

Do.  Ord... 

3/6  Do.  7''o<'umPref. 

6".  Do-     5%  Ist  Mort.  Deb.  Stk.  Rd 

3  Do.     ••  A  "  6<!„  Cum.  Pref.      .. 

8,-  Do.    4%  Funding  Certs. 

4/-      British  Insulated  &  Helsbv  Cables 

Ltd.,  Ord. 
3/.  Do.  6%  Cum.  Pref. 

4J%  Do.  4*%  1st  Mort.  Deb.  Stk.  Rd. 

4|%    British  Thomson-Houston  Co.,  Ltd. 
4J%  1st  Mort.  Deb.  Stk.  Red.  . . 
8/-     British  Weatinghouse  Electric  and 

Manufac.  Co.,  Ltd.,  B%  Pref 
1»„       Do.        4%  Mort.  Deb, Stk.  Red.!! 
2/-     Brush  Elec.  Enging.  Co.,Ltd.,Ord. . 

6",,  Do.        6%  Pref 

44%  Do.        4*%Perp.lstDeb.Stk.. 

4i%  Do.        4*%Perp.2nd  Deb.  Stk. 

5/-     Callender's  CableAConstn.Ltd.Ord 

2/6  Do.    »  %  Cum.  Pref 

4S"„  Do.    4J%l8tMort.Deb  Stk.Red. 

1/6     Crompton  &  Co.,  Ltd 

6%  Do.        5%  1st  Mort.  Reg.  Debs. 

10/-    Dick,  Kerr&Co.,  Ltd.,  Ord. 

8-  Do.      6%Cum.Prel 

4J%  Do.      4J%  Deb.  Stock,  Red.    .. 

6d.     Doulton  &  Co.,  Ltd.,  5%  Cum.  Pref. 

4"o  Do.     l8tMort.4<;„Iree.Deb.Stk. 

1,6     Edison  and  Swan  United  Electric 

Light,  Ltd..  "A  "Shares 

Nos.  1-99,261 

2/6  Do.    "A  "Shares  Nos.01-017, 139 

4%  Do.    4%  Deb.  Stock  Red. 

6%  Do.    5%  Second  Deb.  Sik.  Red, 

1,7*   Electric  Construction  Co.,  Ltd.     .. 

2/9ij  Du.    7%  Cumulative  Pref.      .. 

4%  Do.    4%  Perp.  1st  Mt.  Deb.  Stk. 

4*",,  Do.  4J%Perp.  •.'ndMt.Deb.Slk. 

7/6     Evered  and  Co.,Ltd 

5/-     Gen.    Elect.    Co.  Ltd.,  .5% 

Cum.  Pref. 

Do.    4%l8t.Ml.  Deb.  Stk..Red. 

Henley's  (W.  T.)  Telegraph  Works 

Co.,  Ltd.,  Ord. 

Do.        4J%  Cum.  Pref 

Do.    41%  Mort.  Deb.  Stk.  Red. 
India  Rubber.  Gutta  Percha  4 

Telegraph  Works  Co.,  Ltd., 

Do.         1st  Mort.  Deb.  Red.     .. 

Scott  (Ernest)  A- Mountain,  Ld.,Ord. 

24/-  Telegraph   Construction  and  Main- 
tenance Co.,  Ltd. 
4%  Do.        4%  Deb.  Bonds  . . 

1/71    United  Eleolric  Car  Ord 

t%  Do.      5',';,  1st  Mori.  Deb.  Red... 

6%  I        Do.        6%  Cum.  Pref 


Locomotive  Builders. 


Beyer,  Peacock  and  Co.,  Ltd.,  Ord. 
Do.  5»'>„  Cum  Pref. 

Do.  4i'>;,  Red.  Deb.  Stock 

Hawthorn.  Leslie  &  Co.,  Ltd.  Ord 
Manning,  W'udle*  Co  ,  Ltd. 

6"„  1st  Mortgage  Deb. 

North  British  Locomotive  Ord.    . . 

Do.  6%  Cum.  Pref... 

Stephenson  (Robert)*;  Co.,  Ltd., Or. 

Do.  r.»"„  Cum.  Pref.     . . 

Do.        4"„  Perp.  Dob.  Stock 

Vulcan  I'oundry  

Do.        5%  Pref ' 

{Coiiliiitiei/  on  fia^e  7.14  I 


i-   I 

98- 10-i 


io!i'-i()(' 


i—  1 
I*-  2 

97"—  99 


!«3i— llOi 
2  —  2i 


5  6-05 

100  104  — 10(i 
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1  22/6-23/0 


100 


9/6-9/9 

16/li  —16/. 

3S— 90 

98—1011 


100  100  -101 

10  nj-IHl 
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New    Patents   Applied    For. 


Engineering     Civil,    Mechanical,    etc. 

ArfdMATic  Ldri'i.iNcs. — (_..  Bam.  London.  Improvoments 
in  railway  carriage  and  wagon   anlomatic  saletv  couplings. 

A.     D.     Smith.      London.       Improvement 

in  or  connected  with  automatic  bulier couplings  tor  railway 
and  other  rolling  stock.     6.409. 

B,\LL  Be.arings. — B.  T.  Hamilton  and  L.  Strou  1,  Fmcldey. 
Improvements  in  ball  bearings.     6,i47- 

.Socicte      Frani,"aisf'      des      Ronleinents       a 

Billes.  London.  Improvements  m  or  relating  to  ball 
liearings.     6,i;4. 

Boiler  Feed  V.^lves. — J.  G.  Reid.  London.  Improvements 
in  or  relating  to  boiler  feed  valves  or  the  like.     6.4X9. 

Boring  Appliances. — L.  G.  Lawson,  London.  Improve- 
ments in  boring  or  drilling  appliances.     6,007. 

F.   Kresl.  London.     Improved  carriage  lor 

boring  and  undercutting  machinery.     6,016. 

Breakwaters. — J.  Worthington  and  H.  Worthington, 
Morecambs.  Improvements  in  the  construction  of  break- 
waters for  the  prevention  of  erosion  of  land  bordering  on  sea 
coasts  ani  rivers  and  for  accumuLiting  deposits.     6.050. 

I  Hi'cK.s. — G.  E.  Witherell,  London.  Improvements  in  and 
relating  to  chucks.     .6, 1.S4. 

(.'OAL  Cutting. — H.  Hirst,  Leeds.  .\n  improvem-'ut  in  or 
in  connection  with  tlie  tool  holders  of  coal  cutting  machines. 

rf>AL  Washini.. —  1 .  v..  Hou>e.  Manchester.  Improvements 
in  api)dratus  for  washing  and  separating  coal  and  the 
like.      5,932. 


Share  YA^X-contim^ed. 

Railway  Carriage  and  Wagon  Companies. 


PreBent 
Amount 
iubucrlbed. 


10,000 
11)7,221 
50,000 


30,111 

44,«H'J 
10,000 
H,,%7 
1,150 
1»1,B08 

164,2H8 
295,000 
200,000 


Birm.RaiL-Car.iWagon.L.. 1-10,000 
Do.  Seconrtlssue  l-»,7a9.... 
Do.        Cum.  Pref.  ti%  1-10,000. . 

Do.        Deb.  4% 

Bristol  and  South  Wales  Railway 

Waggon,  Nos.  1-60,000 

Bristol  Wagon  &  Carrrago  Works 

Nob.  1— k.oDO 

Do.        1S75,  Nos.  .M.OOl ^1:1,000 

Do.    6  |i.c.  ParticipiitlMi;  Pref. 

Nos.  al  -a2.000 

Gloucester  Rail. -Gar  A  Wa^'on,  Ld., 

A,  l-2a,HtU  i  49,7.'il-.W,900 

Do.     B,  2i),H62.1iJ,7jO,  50,001.75,000 

Lancashire  and  Yorkshire  Wagon . . 

Lancashire  Wagon,  Ord 

Uo.  do.       Pref 

Metropolitan    Amalgamated    Rail,- 

Carriage  A  Wafcou,  Ld.,  1-7H4,H08 

Do.     Cum.  A  Pref.  5';i  1-164,2H» 

Do.    Cum.  B  Pref.  6<;„  i-2:i5,000 

Midland  Hail.CariV  Wagon,  Ld., 

1-20,000 
Western  Wagon  and  Property 

Nos.  1-10,000 
Do.  Nos.  10,')01-JO,OuO 


Combination  Too_s.— R.  H.  Bov.nm,  L  ):i.lon.  Improve- 
ments in  combination  tool>.     '  ._-;j. 

Coxvevor^. — J.  Parkin,  London.  Im))rovem;nts  in  tb-i 
method  of  and  means  for  conveying  or  transferring  C02.I 
or  other  min-'ral  or  substance  fro.ii  the  unclergro.in;!  woric- 
ings  of  mines  to  the  surface  thereof.      5.961. 

D."*iLLiNG. — T.  Bourne,  Birmi:^gi-.:^m.  Improved  machi.;,- 
for  drilling  boring,  or  otherwi-e  o]>erating  on  articles 
particularlv   for  drilling  transver-e   holes  in   tube   lengths. 

Dynamometers. — F.  Sellers.  London.  Improvements  in  or 
relating  to  dvnamometcrs.     'i.^K;. 


,■-  .\cces3ories  Company, 
Hall.  Birmingham,  Im- 
ntniugal  and  other  fans. 


-n,     Liverpool.     Ii.i 
feed-water   heate:-. 


Fans. — The    Electric    and    Ordn?.!' 

Ltd.,    R.    Hancock,    and    R.    F. 

provements  in   the  casings  o!   c. 

6,245. 
Feed-w.ater    Heaters. — P.     Hennings' 

provements    in    and   connected,    witli 

6,4<>7. 
Furnaces. — A.    Ducco,    London.      Ir.rirovements    iu    rota.  , 

furnaces.     5,997. 
.\.    Gardner,    Southampti-:;.      Improvements    in    or 

connected    with    supplying    air    Incited,    air    super-heatel. 

steam,  or  hot  gases,  to  the  furnaces  of  steam  generators,  or 

other  furnaces.     6.043. 

J.  Hall.  London.     Improvements  relating  to  gas  a"  1 

other  furnaces.     6,497. 

T.    B.    Hui.SE,    Liverpool.      Improvements    in    a:;  1 

connected  with  smoke  consuming  furnaces  and  other 
devices,  and  methods  of  utilising  the  heat  from  the  same. 
6,4ti6, 

P.  M.  Justice.  London.      lm)>ro\  em?nts  in  fnrnacts. 

particularly  those  of  the  regenerat!\e  type.     6.005. 


P.     R. 

or  relating   t( 


Improvements 


Improvements  in  anl 
t)f   annealing   mutiies 


12  —121 
41 -4J 


Kuehnrich,       l-oni 
electric   furniic.es. 

N\'.  Cr.  Moore.  Birminghan 

relating    to   the   removable   I)Ottii 

and    the   like,      5,917. 
Steel,    Peach,   Tozer,    Ltd.     \V.    T.    Pur.sglove.   and 

R.Benton.    Shelfiekl.     Improved   m-clianism  lor  reversing 

the  gas  and  air  valves  in  regenerative  furnaces.     6,039. 

Gas  Engines. — The  .\nti-Attrition  Metal  Company,  Ltd., 
and  H.  K.  Stark.  London.  Imjjrovements  in,  and  relatin,^ 
to.  starting  gear  for  motor  c?.rs.  gas  engines  and  the  like. 
6,19c,. 

Gas  Pressiki.  Regulation. — F.  W".  Howarth.  London. 
Improvements  in  gas  pressure  regulating  devices.     6,425. 

Grinding  .Apparatus. — G.  J.  R,  Millington.  Stafford.  .\n 
expansive  internal  ,grinding  a]i]>aratus.     6,035. 

Hydraulic  Presses. — F.  Ande,  London.  Improveraei-its 
in  or  relating  to  hydraulic  prc-ses,     6,185. 

Locomotives. — \V.  Valentine.  Bradford.  .An  improved 
pneumatic  or  like  machine  for  breaking  stay  bolts  and 
rivets  in  locomotive  lireboNes  during  repairs.     6.233. 

l.rnRicATiNG. — L.  Chapman  and  W.  H.  Knowles,  London. 
Improvements  in  lubricating   ccmi]>ounds.     6,289. 
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MiLLiNi;       MaiHI.ves. — A.     Herbert     ami     I'.     \.      \eriion , 

London.    Improvements  m  driving  s^ear  ol  vertic :il  millinf; 

machines  and  the  like.     O.491. 
Moulding  and  Pressinc;  Maihixf.s. — j.  C'..  Stidder   I.omlon. 

Improvements   in    or   relating    to    moulding    and    pressing 

machines.     6,1 '.2. 
Pipes. — O.     Imray.     London.      Improvements    in     pipes    or 

cond.iits  and  in  tubular  fittings.      5. 09-. 
Pumps. — J.  Alston.  London.     Improved  gear  for  incr^asini; 

the  stroke  of  pumjjs.      5.9'''7. 
G.   B.   Blackmail  and  W.    l".   Paton,   London.       Im- 
provements in  steam  ])umps.     6,424. 
.\.   E.   LuTTRELL,   Liverpool.     An   improved   rotary 

pump.     6  107. 
Punching  Machines. — A.  Wilzin,  London  .     Improved  means 

for  feeding  sheets  of  metal  and  other  material  to  a  punching 

or  like  machine.     6,215. 
Rotary    Engine. — J.    Burgess,    London.      lm])rovem>-nt    in 

fluid   rotary  engine.     6.332. 
J.    Liddle,    London.     A    new    or    improved    rotary 

Huid  engine  or  motor.      5.990. 
RoTARV  Motors. — G.  I'lmer  (known  as   F.   Ulmer),  London. 

.\n  improved  semi-rotary  fluid   pressure    motor.     6.388. 
R.     \V.     Wrench.     Jun.,     London.      .\n     improved 

rotary  motor  or  pump.     6.493. 
Screw  Thre.ads. — H.  \V.  Lake.  London.     Improvements  in 

machines   for   cutting   screw    threads.     6,o8j. 
Sighting   Gear. — F.    Krupp   Akt.-Ges.,    London.      Improve- 
ments in  or  relating  to  the   sighting   gear    of   barrel   recoil 

ordnance.      5.960. 
Slide  Valves. — T.  King,  London.     .\n  improved  engineer's 

tool  for  use  in  setting  engine  slide  valves  and  like  oper- 
ations.    6,495. 
Sluice   Gates. — A.    T.    Mirza.    London.     Improvements   in 

or  relating  to  sluice  gates  or  shutters.       6.  mu. 
Si'ARK  Arrester. — W.  G.   .Argent  and   .\.   (  .   James.   Silver- 

toivn.      Combined   spark   arrester    and   ash    conveyor    lor 

locomotive  or  similar  engines.      5.906. 
St.\mping   Metal. — W.   Waller,    London.      Improvements   in 

apparatus   for   stamping    or    perforating     sheet    metal    or 

other  material.     6,447. 
Steam. — H.    Gohrig,    Bremen.      Overheater    for    steam   and 

gas.     6.057. 
Steam    Boilers. — C.    McCallum.    Glasgow.     Improvements 

in  and  connected  with  apparatus  lor  automatically  circu- 
lating and  filtering  water  in  steam  boilers.     6.470. 
J.    Fischer,  Berlin.     Improvements  in   an  indirectly 

heated  steam  generator.     5.936. 
Steam   Engines. — W.   G.    Hay   and    B.    Langley,   Liverpool. 

An  improved  steam  engine.     6,037. 
.\.  G.  Kent-Johnston  and  W.  H.  Barnett,  London. 

A  new  or  improved  engine  using  steam  or  other  e.\panding 

fluids  under  pressure.     6.514. 
Steam  Traps. — C.  Barter.  London.     Improvements  relating 

to  steam  traps  and  the  like  appliances.     6,031. 
R.    H.    Paterson.    London.     Improvements   in    and 

relating  to  steam  traps.     6.004. 
O.  Lindcmann,  London.      Improvements    in  steam 

traps.     6,192. 
I  urbines. — Bellis  and  Morcom.  Ltd..  and  .\.  Jude,  London. 

Improvements  in  turbines  wliich  a'-e  ojieratec'  by  expansible 

fluid.     6,114. 
F.  Bosshardt,  Manchester.     Imjjrovements  in  steam 

and  gas  turbines  and  the  like.     6.229. 
1.      Frpser,      Manchester.      Improvements     in     and 

relating  to  elastic  fluid  turbines.     6,225. 
Valves. — J.  Hopkinson.  R.  Kilburn,  and  J.  Hopkinson  and 
Co.,    Ltd.,    London.     lm[)rovements    in    automatic    check 
valves.     6,391. 


\"alvk    .Xpi'Ar.^tus. — J.    L-iiir.    Lon-.Ion.      .\n     impr^vemin'' 

in  Westinghouse  valve  appiratus  lor  charging  the  auxiliary 

reservoirs  of  railway  brakes.  0,380. 
Valve   Gears. — C.    J.    A.    Zieglcr.    London,      linprovem.nts 

ill  or  relating  to  valve  gears.  0,503. 
Wire    Ropes — J.   and   E.   Wright.   Ltd..   and    R.    H:irtley. 

Birmingham.     Improvements  in  or  relating  to  wire  ropes. 


Shipbuilding,    etc. 

Propellers. — G.  K.  liu!!.  I.'>n  '."ii.  lnipro\  eiu'.-uts  in  screv/ 
jjropellers.      5,979. 

A.     Hardie,     London.      Improvements     relating     to 

screw  propellers,  fans,  and  the  like.     0.213. 

S.  J.  Lawrence  and  F.  .\.  Cdenn,  Loudon.  Im- 
provements in  propellers  tor  aeriid  and  marine  pn.ipulsio:). 
6,36s. 

Sounding  M.^chines. — F.  W.  Clark  and  K.  and  J.  White, 
Ltd.,  Glasgow.  .\n  improved  sinker  lor  use  with  navi- 
g;i*!onal  sounding  machines,  also  an  improved  attachment 
between  the  stray  line  anfl  the  wire  on  the  sounder  reel. 
6.471. 

Stueking  .Machinery. — Davis  and  Co.,  Ltd.,  and  J.  L. 
Boothman.  London.  Improvements  in  and  relating  to 
apparatus  for  use  in  connection  with  steering  nrichineiy 
for  ships  and  the  like.     6,103. 

Submarines. — J.  .\.  Kenned v-McGregor  and  H.  D.  Woollev, 
London.  Improvements  in  the  means  for  iiavigatiiiic 
and  mauo-uvring  submarines  with  provision  for  enhancing 
the   safety   both   of   crew   and    submarine.      5,904. 

G.     Macdoinld      and     W.    Purches,    Southampton. 

Improvements  in  or  connected  witli  conning  towers  or 
like  deck  structures  of  subm'.niie  navigable  boats  or  vessels. 
5  9'5- 

SiiiM.\RiNE  Signalling. — j.  Gardner.  Manche.'-Tcr.  Im- 
provements in  the  generation  of  sound  for  use  in  submarine 
signalling  and  the  like.     ''.239. 

Tnloading. — M.  J.  Paul.  London.  Means  for  uiiloacling 
coals  and  other  suitable  materials  from  ships  am'  other 
vessels  and  depositing  same  into  railway  trucks  bariies,  or 
like  and  other  receptacles.     0.377. 

Warship  Construction. — J.  B.  W.  Maunder,  London. 
Improvements    111    the    construction    ot    warships.     6,211. 


Iron  and  Steel — Metallurgy,   etc. 

Bii.i.KT  Castings.  —  < ).  I'oiter,  Li.nilou.      lmprovem:-.;t>  relat- 
ing  to   billet   casting   apparatus.     6.008. 
Castinc;     Links. — C.     S.      .Mclntire.      London.     Improved 

method  of  and  apparatus   for  casting  links   in  chain  form. 

6.492. 
Castinc;    Metals. — F.    Schneider.     Loiulon.      lmpro\ements 

in  or  relating  to  the  casting  ot  metals  or  the  like.     0,0     •. 
.Metal    Hods. — H.    W.    Lake.    London.      lini>rovements    m 

machines  for  making  metal  rods  or  bars.     6,315. 
Ore  Tre.^tment. — J.  B.  Hennay  and  S.  B.  Wilson,  Southall. 

.\  new  or  improved  process  for  the  treatment  ot  metallic 

ores.      5.989. 
Roller     Mills. — P.     Turner.     London.     Improvemenls     :;i 

ap]>aratus  for  feeding  roller  mills.     6.501. 
Sn.1.1..  — .\.  Tropenas.  Shelfield.      Improvemenls  in  the  manu- 

lacture  of  steel  by  the  iineumatic  ])roce>s.     0,484. 
Wi.LiJi.Ess     Tuue. — H.     Ijollman.      Biriniiigliam.      [mprov-- 

ments  in  or  relating  to    steji    by  step    rolling   imchineiy 

for  the  manufacture  oi  weldless  tubes.     ('.4''K. 
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New   Catalogues. 


Fielding  and  Piatt.  Ltd..  Gloucester.  A  catalogue  that 
will  find  a  place  in  our  library  owing  to  its  complete- 
ness ami  the  excellence  of  its  illustrations,  has  been 
issued  by  the  above  lirni  in  connection  with  their  well- 
known  hydraulic  machinery,  .\mong  other  plant  described 
in  its  219  quarto  ])ai3;es,  may  be  mentioned  stationary 
and  portable  riveters,  travelling  plants  for  riveting 
in  still,  belt  and  gear-driven  pumps,  hydraulic  accumu- 
lators and  intensitiers.  presses,  punching  and  shearing 
machines,  etc.  In  fact,  there  appears  to  be  nothing 
in  the  wav  of  hydraulic  machinery  the  firm  do  not 
undertake. 

Pollock.  White  and  Waddel,  Johnstone.  X.B.  The 
rirm's  new  combined  key-.seating  and  slotting  machine 
is  described  and  illustrated  in  a  special  pamphlet.  We 
gather  that  the  tool-bar  has  a  i;-in.  travel,  and  quick 
return  motion.  Tlie  cutting  tool  has  a  simple  auto- 
inatic  relief*  movement  on  the  up-stroke.  The  stroke 
can  be  altered  instantaneousK-.  The  compound  table 
has  a   l2-in.   power   feed   in  either  direction. 

R.  Waygood  and  Co.,  Ltd.,  London.  E.C.  The  latest 
enterprise  of  thi^  urm  i^  e.xhibited  in  a  pamphlet  on 
passenger  lifts  on  ocean  liners,  a  circumstance  which 
reminds  us  that  the  modern  liner  is  becoming  more 
and  more  like  a  floating  hotel.  One  of  the  iirm's 
direct-coupled  electric  passenger  lifts  and  some  service 
lifts  were  recently  titled  on  the  s.s.  Aiiicrihii.  During 
the  first  voyage  of  the  steamer,  the  passenger  lift  made 
2,154  journeys  and  carried  4,469  passengers,  without 
any  hitch  or  stoppage,  and  during  rough  weather  the 
instrumei.ts  showed  a  rise  of  only  about  2 1  to ,?  amperes  in 
excess  of  the  ordinary  current  readings.  -\.  coloured 
eight-page  illustrated  list  has  also  been  issued  dealing 
with  the  firm's  s(>ecialities  in  general. 

Bedford  Engineering  Company,  Bedford.  Illustrated 
Dost-cards  of  large  >izc  are  being  used  by  the  firm  to 
lra\v  attention  to  their  crane  specialities.  .\n  interesting 
fact  about  these  cranes  is  that  they  can  now  be  fitted 
with  a  patent  automatic  safety  device  which  stops 
the  engines  in  the  event  of  the  driver  attempting  to 
lift  an  excessive  load  at  any  radius. 

George  Richards  and  Co.,  Ltd.,  Broadheath,  near  Man- 
chester. .\n  illustrated  catalogue  describes  the  firm's 
machine  tools,  pattern  making  machinery,  air  com- 
pressors, pulleys  and  line  shaft  fittiiiKS.  Pearn's 
patent  "  Universal  "  facing  and  boring  machine  is 
called  attention  to  as  the  first  tool  designed  lor  facing 
ant!  edging  flanged  pipes,  elbows,  bends,  tees,  and 
lacing  and  boring  seats  for  valves.  By  the  simple 
attachment  of  a  boring  stay,  the  machine  can  be  used 
;us  a  borer  for  cylinders  and  general  work  ;  by  fitting 
a  sli<le-rest  on  the  table,  and  substituting  a  face-plate 
(or  the  facing-head,  it  may  be  used  with  advantage 
for  turning  and  boring  small  fly-wheels  and  pulleys  :  and 
by  providing  automatic  cro.ss  feed  to  the  table  and 
automatic  vertical  feed  to  the  spindle  slide,  the  machine 
liecomes  a  valuable  tool  for  facing  and  milling  flain 
siirfac(!s. 

The  Electrical  Company,  Ltd.,  London.  The  firm's 
latest  publication  is  ertitlcd  "  Electric  Cooking  and 
Heating  Apparatus.  "  Its  interest  is  rather  of  the 
domestic  than  the  engineerirg  order.  One  may  learn 
liow  to  heat  beds,  warm  water,  mike  tea,  or  warm  the 
liouse — all  by  electricity. 

Arlhur  Cort  and  Co.,  277,  Camberwell  New  Road,  S.E., 
forward  their  whole.sale  price  list  of  red,  grey  or  black 
insulating  hard  or  flexible  vulcanised  fibre,  in  sheets, 
tubes,  rods,  washers,  valves,  etc.  ;  also  details  of  their 
Balata.  gutta  percha,  and  cotton  belts. 


The  Newall  Engineering  Company,  Ltd.,  Warrington. 
.\.  well-printed  and  illustrated  catalogue  of  workshop 
gauges  has  been  issued,  including  measuring  machines, 
limit  and  other  gauges,  micrometers,  surface  plates, 
etc.  We  note  that  a  pamphlet  can  also  be  obtained 
on  "  Limits  and  Limit  Gauges,"  which  contains  tables 
of  allowances  for  various  classes  of  fits,  and  an  amount 
of  iniormation  that  will  be  found  useful  to  any  en- 
gineer. 

Books  Received. 


"  Our  Waterways."  .A.  history  of  inland  navigation  con- 
sidere.1  .is  a  branch  of  water  conservancy.  By  Urquhart 
A.  Koi  bes  and  W.  H.  R.  .\shford.     John  Murray.     123.  net. 

"Pig  Iron  Statistics."  Twenty-fourth  year  of  publication. 
Containing  hity-three  years'  statislics  Scotch  iron,  thirty  years' 
statistics  Cleveland  iron,  and  twenty-four  years'  statistics 
Hematite,  together  with  the  highest  and  lowest  prices  of 
copper  and  tin  for  the  past  forty-two  years.  Published  by 
E.  W.  Crawley,  warrant  and  iron  merchant.  14,  Park  Row, 
Leeds.     Price  is.,  post  free. 


Forthcoming    Exhibitions. 

Great    Britain. 

Southeiicl-on-St.i,      The    Essex   County   General   :ind    Industrial     E.^hlbiti'ii 

May  12—30,  1906. 
Batti  and  West  of   Engtand  Agricultural  Society,  Swindon,  May  51— June  o, 

190O. 
Royal  AgricuUural  Society's  Show.  Derby,  June  27 — jo,  1906. 
Batti  and  West  01   England  AgricuUural  Society,  Newport,  Mon.,  1907. 
Ix>ndon.       En.cineering    and    Machinery     at     Oij*mpia.     September     15     to 

October  7.  1906. 
London.    Austrian  E.\hibition,  EarlV  Court,  Ma\  — Octobtr,  1906, 

Abroad. 

Bucharest  Internationat.  June  i — December  I.  I'.oO. 

Milan  Iiiternational,  Mav^October,  iqo6. 

MotorCars,  International.  Turin.  Februan".  ii>o6. 

Nurembcru  General  Industrial,  May— October.  1906. 

Agricultural  and  Freserx-ed  Food  Products,  Berlin.  June  21— 2G,  1906. 

Fine  Arts  and  Industries.  Paris.  June — October.  I'l'Xi. 

MotorCars,  tluenos  Aires.  September.  1906. 

Egypt  International.  November — February,  1907. 

Christch'-irch,  New  Zealand,  November,  190O — April  1907. 


Meetings,  etc.,  for  the  Ensuing   Week. 

FuiuAV,  Makch  30. — Royal  Institution,  Proiessor  P.  Zeemiin 
on  "  Recent  Progress  in  Magneto-Optics." 

Sati  KOAV,  Mm;ch  31. — Royal  Institution,  at  3  p.m.,  Professor 
I.  |.  Thompson  on  "The  Corpuscular  Theory .  of 
M.iuer.'' 

.MoXDAV,  .Ai'Kii.  2. — Society  of  Engineers,  Royal  Tnited 
Service  Institution.  Whitehall,  Ordinary  meeting  ; 
Paper,  "  Harbour  E.Kigencv  Works,"  bv  Mr.  Frank 
Latham.  M.Insf.C.E.— Institution  of  Marine  En- 
gineers, Romford  Road,  Strafford.  "Fuel-Testing." 
—Society  of  .Arts.  John  Street,  Adclphi,  W.C,  Cantor 
Lecture,  "  Fire,  Fire  Risks,  and  Fire  Extinction. ' 

Tlesday,  .\i'i;ii.  3. — Institution  of  Civil  Engineers,  Great 
George  Street,  Ordinary  meeting  at  Sp.m. 

WeuXESiiAY.  .\im;ii.  4. — Society  of  Arts,  Ordinary  meeting, 
»  p.m. 

ThiksiiW.  .Ainu.  ,-. — Royal  Institution,  Professor  B.  Hop- 
kinsoii,  "  Internal  Combustion  Engines." — Civil  and 
Mechanical  Engineers'  Society,  Ordinary  meeting. 


March  30,  1906. 
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Miscellaneous 


CALLENDER'S 

CABLE    <S  CONSTRUCTION    CO.,  Ltd. 


Telegrams:  "CALLENDER,  LONDON.' 


Telephone:    1911   Holborn. 


Head   Office. 

Hamilton  House, 
Victoria 

Embankment. 


Works. 

Belvedere, 

Kent. 


UylDg  Callender's  Mains  for  Ihe  Lancashire  Electric  Power  Co. 


Ice  Making  and  Refrigerating  Macliinery. 


CARBONIC 
ANHYDRIDE  (CO). 


AMMONIA 

COMPRESSION 
and 
LOW  PRESSURE 

ETHER  SYSTEMS. 


2,800  Machines  Sold  to 
Date. 


Results    Guaranteed. 


"^Sjii,. 


Prompt  Deliveries. 

AWARDED     SILVER 
MEDAL,  R.A.  SHOW, 
1904. 


H.  J.  WEST  6  CO.,  Ltd., 


cab1.es     "saxosus." 
telegrams:  "  coppe  rwor  m." 
'Phone  :  879  hop- 


114—118,  SOUTHWARK  BRIDGE  ROAD, 
LONDON,  S.E.        


Contrsctors  to  H./M.  aovtrnmcni.   War  Departmtnl.  and  I  adit  Oftlce. 
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WEIGH  AS  YOU  LIFT. 


Amply  Safe. 

POSITIVELY 

ACCURATE. 


Messrs   Same  DENISON  &  SON, 


LIMITED, 


Telegrams  : 

■  WEIGH,  LEEDS." 


Hunslet  Moor, 

Near  LEEDS. 


F.    SCHICHAU, 


ENGINEER    AND    SHIPBUILDER, 

Elbing-Danzig,  Prussia. 


SEA=GOJNG    TORPEDO     BOATS     AND     CRUISERS 

'Witli     Speeds    «:ap    tio    36    Ii:rkot:s    ptev*     l^oxm««. 


TORPEDOBOAT    DESTROYER    FOR    THE    IMPERIAL    CHINESE    NAVY 

Speed,  with  complete  outt.t,  i.rm.n.Rr.l,  ru.d  2,-  Ion  ol  coal  in  Uie  liuj.kers,  35-2  knols-'v.-  I;,„.  ■  willi  (,7  Ion  of  co.-,l,  33'6  knots-62-;  km. 

The  Largest  Ironclads  and  /Mail  Steamers.  Steamers  for  Sea  and  River  Service.  Dredgers. 

STEAM     ENGINES    AND     LOCOMOTIVES    OF     DIFFERENT     TVPES. 

Wopks      founded      in      1837,      employ      at      present      6,»00      "Wox-kmen. 


March  30,  1900. 
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Engines,  &c. 


Telei^r.irs:   "FOWLER.  LEED5. ' 
Manufacturers  of  ^ 


JOHN  FOWLER  &  CO.aee(is),lti 

Steam  Plough  Works,    LEEDS. 

Traction  h^-r^j^v.-prj^y- 
Engines,    ^^^^'1^2^  - 

Steam  Rollers.  Portable  Railways.  &'c..&'c. 


Twist  Drills, 

Taps, 

Milling    Cutters, 

Reamers. 

H,  F.  SCHNICKE, 

CHEMNITZ  (Saxony). 


THE  HUNSLET  ENGINE  CO., 

LEEDS.  "-TD. 


(lANUFACTURERS     OF 


TANK    ENGINES 
Of  all  Descriptions. 

Designs  and  Specifications  Supplied 
or  Worked  to. 


Tek-arin;s  :  "  FfiRine    Leeds  ' 


Telephone:  S28- 


This  illustration   is  of  a   Steam  WaHon   to  carry  K  Tons 
and    hai;l   i    Tons    on    a    Trailer. 


THE  .    . 

Yorkshire   Patent 
Steam  Wagon  Co, 

(HraiKhoi  Deightoii's  Palcii;  Hui-.ir.a  Tube  Cinpaiiy,  l.ul  ■, 

Pepper   Road,  Hunslet,   Leeds. 

MAKERS     OF 

STEAM    MOTOR   WAGONS 

To  suit  any  trade  purpose,  and  to   iviro  3.  ■»,  S.  and  6  Ion,. 


BALD^nZ^IN       LOCOMOTIVE     IW^ORKS. 

opoAn  -^^  ^       •  SINGLE 

fSn  NARROW     ^T  ^^•^^^^'^-mrmrm  ^'^'rm  "mW'^^.iBS,         expansion 
^^R^  -Mm^%^^^M>^M.JLM^^,^  mj.m^  m^  ^=;^^     ^  compound 


Mine, 

Furnace  and 
Industrial 
Locomotives. 


Electric 
Locomotives 
with 

Westinghouse 
Motors    and 
Electric  Trucks. 


Burnham,  Williams  &  Co.,  Philadelphia,  Pa.,  U.S.A. 

CableAddresses -■  Baldwin,  I'lul.ulclphia-;- Sanders.  Loud...         General  \geMs:  SANOFRS  &  CO.  110   Cannon  St.  London  E.t. 
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Stokers,    &c. 


FORCED    DRAUGHT 


"[me    ^CCTIONAL  [oRCEDflR aught  pURNACE 


D  TAGCS     CF   THE 

T    OSE  CF  THE 
n^sco     y^SHPIT 


On  our  system  the  Fire  is  not   blown 
into  Holes. 

Fitted  to  any  type  of  Boiler. 

Special  Furnaces  for  Coal  Washery 
and  General  Trade  Rubbish, 


Mechanical 

Stokers. 

Horsfall    Destructor    Co,,   Ltd., 


Particulars  on  Application. 


ARMLEY,    LEEDS. 


MASCHINENFABRIK  SACK,  G.m.b.H., 

RATH^    near    DUSSELDORF^    GERMANY. 


Rolling  Mills  of  all  cltsaii 
lions  for  Kollins  Steel.  Iron, 
Copper,  Brass,  Zinc  etc.;  Co^'- 
ging  Mills;  Kiil,B.irancl  I'iate 
Mills;  Universal  Mills;  Tube, 
Tyre,  Disc-wheel  and  Wire 
Mills  ;  also  Cold-rolling  T'lant. 

Straightening  and  bending 
Machines  for  Plates,  Angles, 
Kails  and  other  Section?. 
Shearing  and  I'unchiiig 
Machines  of  all  descriptions 
and  sizes. 

.Special  Machines 
for  Ship  Yards. 

All  Machinery  and 
Apparatus  used  in 
Kolling  Mills;  Live 
Roller  Kacks.Lifting 
Tables,  Straighten- 
ing Plates,  Hot  Beds, 
Conveyors,  Hot-Saw-  .1 
Charging  Devices,  Ingo!  Maiii|ni 
lators,  etc. 

Forging  and  Flanging  Presses,  Shearing 
etc.,  worked  by  Steam  Intensifiers  or  by  dire 
Hydraulic  Pumps  and  Valves. 


THE  ERECTING  SHOP  OF  THE  MASCHINENFABRIK  SACK  CAN  DEAL 
WITH   PIECES  WEIGHING   UP  TO  60  TONS. 


M^RCH  30,  19c  6. 
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m^iM^^^miY 


Stokers 


"BENNIS "  Stokers. 

And  BURN  your  fuel  instead  of  WASTING  it ;  SAVE  your  time  instead  of  SQUANDERING  it :  ABOLISH  )0"r 
SMOKE  instead  oP  ICNORIMC   it  :    REDUCE    your  Casts  and    SAVE    a    FORTUNE   in  your    FURN/\GES. 

Burn  the| 

CHEAPEST 


I.irdon  Office: 
:,  \iv:lori:i  St..  S.W^ 
Tel.  Nos.: 
Aorlh  and 
:>27  Victori.1. 


You  have  YET  to  BEAT  a  Coal  Cost  per  UNIT  of 


Obtained  at    NEEPSEND    Electric    Light    and    Power  Station.  SHEFFIELD  on  TRIALS 

extending    over    TEN    WEEKS. 


SMOKELESSNESS 

EFFICIENCY 

EXTRA    EVAPORATION 

ECONOMY     .... 


.\11  insured  hv  Uio   fSI-;  of  the 

"BENNIS"  STOKERS 
and  HOT-AIR  FEED. 


To    work    for    CHKAP    STKAM    and    a    SMOKKLKSS   Cll  I M  X  KV    WITHOUT    installini?     "BENNIS. 
FATKNT    .M'TOM.VTIC    STOKKRS  is  about  as  FUTILE  as  BITING  on  GRANITE. 
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Belting 


THIS  IS  THE  HIDE  THAT 
SCHIEREN  TANS 


SCHIE. 
"ELTING 


•IS    usea    v/nerever .  pr.     : 
^  be  transmitted'  with  reliai:ii.i- 
gr-^d  "economy. 
...:    Do'you  use  "Schieren  Belting? 
Tpu   probably  wotjld  do   so   if   yon 
kne^  how  good  it  is. 

Send  for.  our  Dixie  E^:• 


Chas.  A.  Schieren  &  Co. 


45-51,  Ferry  Street, 

NEW  YORK.  U.S.A. 


Makch  30,  1905. 
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SIIB^ll^.'MllllI^nXlf      Steam  Traps,  &c. 


'TheI^inmster*  < 


STEAM   TRAPS 


Work  at  any  pressure  without  lid — therefore  easily 
examined.  When  at  rest  the  ball  is  at  the  bottom  of  the 
box,  and  th'  valve  full  open — hence  impossible  to  close  the 
drain  by  accident.     The  valve  being  loose  cannot  stick. 

They  are  thoroughly  reliable,  durable,  and  economical. 

For  full  particulars  write  for  Catalogue  CT. 

FIRST    ORDER    SENT    ON    APPROVAL. 


LANCASTER  ar'TONGE,Ltd., 

Engineers.  PENDLETON.  MANCHESTER. 


W.  &  O.  GiLMOUR, 

Machiae  Belt  Manufacturers, 

St.  John's  Hill, 
EDINBURGH. 

Telegrams  :  "  Bkltixg.  Edisblrgh."  Telephone  Xo. :  575  Centra'. 


Belting 


pure  oak  tanned 
le;\ther. 

Quality  is  Our  First 
Consideration. 


iia\ 


Eighty    Ye 


ssarws^f?^^^'"^' 


■  Bcltlni;,  but  iiwin 
to  the  present  demands  u 
tr»^c  we  have  just  laid  dow 
extensive  plant,  and  art  ^o^ 
in  a  position  to  supply  0.1 
Tanned  Leather  Heltin^  : 
as  reasonable  a  price  as 
consistent  with  lirs  -<-l:< 
goods. 


f^^y^  Packing 


that 

Packs, 

Over    160,000  Supplied. 

UNITED   STATES  METALLIC 
PACKING  CO.,  LTD.. 

Bradford. 


TUBES 

iM,    SUPERHEATERS 
Our  speciality 


ciul  /or  particul.-»i> 

ud  prices. 


W^eldless 
Steul  aod  Iron 
Tubes,  StoBin  Pipes, 

Hydraulic  lubt,-H,  &c, 


TUBES    Ltd., 

Birmingham 
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Pumps,  6^c. 


BOILER 
FEED  PUMPS 

(Hall's   Patent.) 

ECONOMICAL 

AND 

EFFICIENT. 


An    IDEAL    PUMP   for  General   Boiler 
Feeding   Purposes. 


CONDENSING   PLANT. 


This    set     to 
deal  with 

10,000  lbs. 

Exhaust 

Steam 

per   hour. 


WE    MAKE 

Motor 

and 

Steam 

Driven 

Plants. 

Specially 
Su  ted  for 
Electric 
Light  and 
Power 
Stations. 


J.  P.  HALL  &  SONS,  U 


TD., 


Engineers,      PETERBOROUGH 

South   African   Ag«nt:    Mr.  JAMES   CLAYTON.  JOHANNESBURG. 


March  30,  190O. 
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^iiisErf 


Oil  Engines 


3 


15^ 


f 


It  is  the  most   economical   Engine 
made   and    is    more    reliable    than 

ANY     OTHER     OiL     EnGINE. 


Jj 
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Iron  and  Steel 


HerbertWPeriamL" 

(IooDCaTES^v/oRkS 
BiRMirlCliAM. 

TELEGRAPHIC  ADDRESS 

"floodgate"  BIRMINGHAM. 

TELEPHONE     N9  373. 

STOCK     250.000     CROSS 


V^^ 


FORCINGS 

Cranks  and  Forgings  of  Every 
Description  in  Stock. 

St,'  n,ii    Adrninaiuul  on   Atril   I  Uh. 

CLARKE'S  CRANK  &  FORGE  CO.,  Ltd.  ^ 

.cK™?".'""o,..    LINCOLN,  England. 


HEPTON  &  SONS 

LEEDS, 

Makers  of 

Copper  Pipe  Work  and 
Cisterns.       =___ 


!  I'HSafiB^MSflUl 


STEEL  CONSTRUCTION 

IN     ALL    BRANCHES. 

Buildings  Designed  and  Erected  in   all  Parts  of   the   World. 

BOOF    FRAMES,   TRUSSES   AND   GIRDERS. 


BLAST   FURNACES   AND   STEEL    WORKS.   CUPOLAS,    LADLES,    CONVERTERS, 

BOILERS,   TANKS,   AND   HEAVY   PLATE    WORK. 
GAS   HOLDERS,   PURIFIERS,   ETC..  „,.,^,. 

OPEN    HEARTH   FURNACE  CASINGS. 

CHIMNEYS.    RIVETED   PIPE.    CORRUGATED    IRON. 

RITER=CONLEY     MFG.     CO.,     pittsburg,    pa.,    u.s.a. 

New  York  Office  :    39-41,  Cortlandt  Street. 


.March   30.   locyi. 
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Appliances 


"'    SHANNON 

AND     IT^ 

Wonderful  Lamp. 


?f 


Cai  be  folded  up 
inside  your  Desk 
as,  you  lower  the 
Curtain. 


Most   Ligitt   and  Less  Consumption. 

THE    LIGHT    CAN    BE    THROWN     WHEREVER     REQUIRED 

WITHOUT    MOVING   THE    LAMP. 

IT    SHADES    AND    PROTECTS   THE    EYES. 

The   Switch  is  in  the  Standard.     No  plugs  or  wall  pins  to  pull  out. 

"/r   IS    INDEED    A    WONDERFUL    LAMP  " 

THE  SHANNON,  Ltd. 

^i.Z^:^^!^^:      ROPEMAKER   ST.,   E.C. 


THE 


SPECIAL  !  !  ! 

WHEEL 

NUMBERING  MACHINE 

24/- 

COMPLETE. 

ONE     SIZE     FIGURE      ONLY. 

12345 

STEEL    WHEELS. 

SELF-INKIN(i 
TRIPLE    ACTION. 

CHANGES   ALTO.MATICALLY. 


HIGH  CLASH     ilACHlXES     M.IIlK 

If  an  ,^^•I'  srxK  yn.vuK  01; 

NCMUEK  OF    WHKFJ.S. 


Let  us  know  your  requiremeais, 
RUBBER  STAMP  COMPANY, 


PLAN-COPYING  PAPER  &  LINEN. 


MARIONS  world  renowned 
PLAN  COPYING  PAPERS 
and  LINENS  and  LINEN 
BACKED  PAPERS,  givins 
Blue,  Black,  and  Brown  Lines 
on  White  Ground,  or  vice  versa. 

THE    FINEST   ON 

THE    MARKET 


Makers  of  Endorsing  Stamps  and  Accessories. 
Offices:     1   and  2,  Holborn  Chambers, 

BIRMINGHAM. 


FOR  ENGINEERS  &  ARCHITECTS. 

l)L■scn^Il^c•     liooklut.     Srccimcn     I'nnts,    und     I'nce    Li^i    pc^l    free    <•" 

MARION    &    CO.,   LTD., 

22     and     23,     Soho     Square.     LONDON.     W. 

BUSINESS    SYSTEMS. 


ROCKWELL=WABASH     CO..  Ltd. 

69,  Milton   Street,  London,  E.C, 
who  will  send  you  Informntion  Harms  rclatinK  to  same. 

1,   l-.Kl.,ryO,sls  ,    n,  Lrc-.ui  |;..mu;s 


,  Lcdcc 


3.  I'tTpttu;il  Card  Ledgers 

4.  Ouolations— Givtn 

5.  Huolalions— Ucctitcd 

i  Ailvirliiui;  Records  lor  ,»dvcrti-irr 

7  A(l\ttt:viiig  Records  for  Agents 

■  Ad>  t-r'i^.iie  Records  for  l*uDliblicn- 

1.,  Lu^t<jllle.  s  Lists 

11  Addrcs-ing  Lists 

i !  l-,illow-l'p-Systcms— S,llcs 

1  .  l-.)llowUp-Sys!inis— Overdue 
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Miscellaneous 


Arthur  Stafford  &  Co. 


•XiXKS)^ 


Rtsa  wbai  ibt 
"  Cd\ton    ntaaazlnie " 
llx  Olficlal  Organ  of 

iht  priming  and 

Kindred  CrnUcs.  sap* 

about  our  printing. 

"  An  illustrated 
Catalogue  printed  by 
Messrs  ARTHUR 
STAFFORD  &  CO . 
Denton,  it  a  decidedly 
up-to-date  specitnen 
of  typography  and 
half-tone  printing, 
and  reflects  the 
highest  credit  on  the 
producers." 

•■  An  extremely 
tasteful  piece  of  work, 
d" 


HIGH  GRADE 


PRINTERS 

of  Engineers'  Catalogues,   &c , 
at  the  Best  Prices. 


Central  Printing  Works,  DENTON, 


MANCHESTER. 


HIGH    LIFT 


Centrifugal  Pumps 

MOST     SUITABLE    AND    MOST    ECONOMICAL    PUMPS 
FOR  ALL  ELECTRICAL  AND    INDUSTRIAL  SERVICES. 

OUR    SPECIALITY. 


Made  lor  any  c^ra^ity  Icr  allHlts,  with  Iiighcst  efficiency, 
specially  for  direct  coupling  with  Electromotors,  also 
high'speed    Electrical    Plunger  Pumps    for  all   services. 


WEISE  &  MONSKI, 

HALLE,      O.S.      (Gcrinany). 
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MODERN 
ENGINEERING    PHOTOGRAPHY. 


J.    HALDEN    &    CO.'S 

PDotoPrint  Deoeloper  and  Drpen 


The  Latest  Production  . 
for  Facilitating  Photo-  . 
Copying  and  Promoting 
Cleanliness. 


INSPECTION 
INVITED. 


Washes  and  Dries  Photo- 
Prints  of  any  length. 

Write   for    Particulars 
and   Quotations. 


J.    HALDEN   &   CO.,    8,   Albert   Square, 


LONDON.    NEWCASTLE-ON-TYNE. 
BIRMINGHAM.    GLASGOW,   &   JOHANNESBURG. 


MANCHESTER. 


-I'i  [SUI  PLEME.NT    pajjc  Xiv 


PAGE'S    WEEKLY, 


MakiH  30,    ]<>)&, 
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lATIOHAL,  796  H9LBeRN.  FBST  OTFICE.  1909  CEHTBRL 


No  Office  is   Complete 

■WITHOUT    THE 

Lyie  Filing  System. 


CELLULOID 
SLIDE    RULES. 


LOU-O-LOO     SLIDE    RULHS. 

THE     UNIVERSAL     DRAFTING     MACHINE. 

RAPID    SKETCHING    DEVICi:. 

The  Smith-Davis  Piece    Work  Balance    Calculator. 
The    Smith  Davis    Premium   Calculator. 


Drawing   Instruments.  Send  for  I'amphlcts. 

JOHN    DAVIS    &    SON 

(Derby),   LTD., 
30,  All  Saints  Works,  DERBY. 


SEND   FOR  CATALOGUES    70 

The    LYLE    COMPANY,    Ltd., 

26,  Harrison  Street,  Gray's  Inn  Road.  LONDON. 


JOHN  GIBBS  &  SON 

Ventilating  Engineers, 

80,    JUKE    STREET, 

LIVERPOOL. 

Stilt  sap  Advertising  does  not  pay. 

SEE  OUR  ILLUSTRATED 
A  DV  EiRT  ISEMENT  IN 
ISSUE  OF  APRIL   13th. 
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Tanks,  &c. 


F.   A.    KEEP,   JUXON  &   CO. 


Tl^ETTED  Wl 


OF    EVERY    DESCRIPTION. 


TANKS 

FOR 

ALL  and    EVERY 
PURPOSE. 

MISCELLANEOUS 
IRON-PLATE    and 
CONSTRUCTIONAL 
IRONWORK. 

I*  orward    ^Vorks, 

BARN     STREET, 

BIRMINGHAM. 

Niittonal  Telephone  :  :^770 


3,000,000  h.p. 

iRLiNG   Boilers 


IN    USE. 


The  Stirling  Boiler  Co.,  Ltd., 

"""ZTkir"     MOTHERWELL,  N.B. 

London    Office  : 

25,  Victoria  Street,  WESTMINSTER,  S.W. 


DRUM  " 

PUMP. 

OHNSON-S  f^ATENTS. 


WiiU  tor  Calalogui  63. 

POSITIVE     ACTION 

NO     VALVES. 
HIGH      EFFICIENCY 

DRUM 
ENGINEERING  CO., 

33,  Brooh  St., 

BRADFORD. 


The  CAPELL  Patent  Mine  Fan 

IN     USE     ON     MINES    ALL    OVER    THE    WORLD 


M 


Furnace  Cas  Cleaning  Fans 

(In    l.rge    use). 

Induced  &  Forced  Draught 
Fans. 

Fans   for    Ventilation  of 
Buildings, 

ADVANTAGES  :- 
Highest   Economy  in    Power. 
Small  Size  of  Fans. 


CAPELL  FAN  CO.  13,  Moseley  St„  NEWCASTLE-ON  TYNE. 
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GREEN'S    ECONOMISER 


SAVES    15    TO    25    PER    CENT.    IN    COAL 


MAKES 

EASY 

WORKING 

IN  THE  BOILER  HOUSE. 

More  Steam  and 
higher  efficiency  at  less 
cost.  Large  reserve  of 
feed  water  at  evapora= 
tive  point  always  ready 
on  sudden  demand  for 
extra  power. 

Catalogue  gives 
details. 


For  STEAM  BOILERS. 


E.  GREEN  &  SON,  Ltd., 


WAKEFIELD,  MANCHESTER,  LONDON, 
AND    GLASGOW. 


YorkshiPQ  JVIachiriQ  Tool  and  Engin<^Qnng  WorU,^, 

Liuersedge, 

near    L^^dS. 


Builders  of 
HIGH-CLASS 


MACHINE 
TOOLS. 


Write  for  Particulars  and 
Prices. 


■ALMA.   LIVEFSBDCEr 

TrlcpllciK  , 

JS  HECKM0ND9IKE 


HtJvy  HighSpetJ  j(,-in.  SwinR  Lj1I.< 
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NALDER  BROS.   & 
THOMPSON,  Ltd. 

N.C.S.  insulation  Testing  Set 


(THE     OHMER). 


LATEST,  LIGHTEST,  BEST. 

500  volts,  20  megohms,  £18  List. 

34,  QUEEN  STREET,  LONDON,  E.G. 


THE  NEW  eUTTA 
PERCHA  CO.,  Ltd.. 


Sole  ni:inufacturer8  ct  the  Insulating 
materials  kncwn  as  "  GUTTA  GENTZSCH" 
and"PERNAX,"  andof  all  descriptions  cf 
electrical  wires  and  cables  insvilated 
there'.vith. 

"PERNAX"  and  "GUTTA  GENTZSCH" 
wires  are  eci'aally  reliable  whether  sub- 
jected to  damp  or  drj'ness. 

Wires  and  cables  insulated  with  these  materials 
are  already  being  used  by  the  leading 
British  railway  companies  and  by  other 
large  industrial  undertakings  for  tele- 
graph, telephone,  electric  light,  power 
transmission,  and  ether  purposes. 


For  parliciilais  .Tnd  prices  apply  In— 

THE  NEW  GUTTA  PERCHA  CO.,  Ltd., 
Dash'vtrood  House, 

New  Broad  Street, 

London,  E.C. 


CONTRACTORS  TO  HIS  MAJESTY'S  AND  OTHER  GOVERNMENTS. 

James  Fairley  <s  Sons, 

Ge«eri.l   Steel    Manufacturers,  T*l^  ^^  ¥  ^HPlTir  ¥      Q 

and    SPECIALISTS   ia      .       .  M,VJVJlj       \J    K    E^  Hj  Kj\J 

Invite   attention   to  their  UnrlTalled   Seir-hardenlni  Steel. 


FAiRLEY's  SELF-HARDENING  Tool  Steel 


FOR  HEAVY  CUTS  AT  HIGH  SPEEDS. 


la  considered  to  be  the  HARDEST 
and  TOUGHEST  Steel  yet  made 
(although  the  cheapest  in  the 
MarKet).  Small  samples  free  to 
approved  buyers. 


\ 


NOTE.-JAMES  FAIRLEY  6  SONS' 
WORKS  (Bramall  Lane,  Sheffield, 
and  Mill  Street  foree  and  Rolling 
Mills,       Birmingham)      are  merely 

Branch   Departments,  and 


All  Communications  should  be  addresacd   to    tht  Head  Offices:— 

OLD    MINT.  SHADWELL  STREET,  BIRMINGHAM. 


Bars  of  any  Section  in  Brass.  Bronze, 
or  Delta  Alloys. Forgings. Castings. 
Stampings,  bheets.  Wire. Tubes. >&:^ 
The  DELTA   METAL  Co..  Ltd 


DICK'S    PATENTS? 
EXTRUDED  METALS. 

East    Greenwich,    LONDON,    S.E. 


I'ublisliec!  at  the  offices  of  •'  1'; 
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